12 United States Patent
Suzuki

US0114873809B2

US 11,487,809 B2
Nov. 1, 2022

(10) Patent No.:
45) Date of Patent:

(54) INFORMATION PROVISION DEVICE AND
INFORMATION PROVISION METHOD
THEREFOR

(71) Applicant: TOSHIBA TEC KABUSHIKI
KAISHA, Tokyo (JP)

(72) Inventor: Kota Suzuki, Izunokuni Shizuoka (JP)

(73) Assignee: TOSHIBA TEC KABUSHIKI
KAISHA, Tokyo (JP)

( *) Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by 634 days.

(21)  Appl. No.: 16/506,725

(22) Filed: Jul. 9, 2019
(65) Prior Publication Data
US 2020/0142924 Al May 7, 2020
(30) Foreign Application Priority Data
Nov. 7, 2018  (IP) eeeieiieee, JP2018-209696
(51) Inmt. CL
GO6F 16/583 (2019.01)
GO6F 16/55 (2019.01)
Go6T 7/70 (2017.01)
HO4IN 5/247 (2006.01)
GO6V 40/16 (2022.01)
(52) U.S. CL
CPC ............ GO6F 16/583 (2019.01); GO6F 16/55

(2019.01); Go6T 7/70 (2017.01); GO6V 40/172

(2022.01); HO4N 5/247 (2013.01); GO6T

2207/30201 (2013.01)

1IRa i1 1] PURCHASER |
| IEORMATIONET 1 o |

+
+
[ [ [
+
. - - -
+ + +
- %
+
[ [
- + +
- - "
+ 4 = +
& P -
+ + + 4 = + + 4 '
r

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

L PROVISION |
. SERVER |

PURCHASER |

* + + = FF+ FF+FAd - FFFFFEA - FFFFEA-FFFEFEFEA-FF -

......
++++++++++++++++++++++++++++++++++

e ACCOUNTING § i
e MACHINE | 5

+++++++++++++++++++++++++++++++++

(38) Field of Classification Search
CPC i, GO6F 16/383; GO6F 16/355

USPC e, 707/705
See application file for complete search history.

(36) References Cited
U.S. PATENT DOCUMENTS

11,107,145 B2* 82021 Li .....ccoooeiiiinnnnn, G06Q 30/0633
2019/0163985 Al* 5/2019 Wang ................. G06Q 30/0631
2019/0318417 Al* 10/2019 Gumaru ............. G06Q 30/0635
2020/0034812 Al* 1/2020 Nematr ................ G06Q 20/201

FOREIGN PATENT DOCUMENTS

JP 2010009566 A 1/2010
JP 3931541 B2 6/2012
P 2012185576 A 9/2012

* cited by examiner

Primary Examiner — Kimberly L. Wilson
(74) Attorney, Agent, or Firm — Kim & Stewart LLP

(57) ABSTRACT

According to an embodiment, an nformation provision
device has a plurality of cameras and a processor. The
processor 1dentifies a person included in an 1mage acquired
by the camera from the image. The processor i1dentifies a
place photographed by the camera from the 1image obtained
by the camera. The processor identifies an information
terminal used by the person from the image obtained by the
camera. The processor provides information according to
the 1dentified place to the i1dentified information terminal.

6 Claims, 16 Drawing Sheets

CAMERA ||
R}  : 1
o | o
N S - 10 S
A GGE <4 d

o ) : —
? ? STORE '
: T i O e ' -

SERVER

e i e e

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr




S. Patent Nov. 1, 2022 Sheet 1 of 16 S 11.487.809 B2

H-

E_+ I
E_J +
+ +
+-I-++-I-++-I-++-I-++-I-++++++++++++++++++++++++++
+ E
*
+ +

+*
+ + +

+
1-1-1-1-1-1-1-1-1-1-+++++++++++++++++++++++++++++++

L B O B B B

+*
+ + +

+ + F + + + + + + + + +
+ + + +

+ + + + ¥+ + + + +

+ + + ¥ F+ + + + + + + +

PROVISION
ENFORMATION
LB

* + F ¥ +F F F FFFFFFFFEFFFFFF

+
+
+
+
+
+*
+
+
+
+
+
+
+
+
+*
+
+
+
+
+

+ + + + + + + + + + + + F+F + + F A+t F
* + + + F + F F F ok FFFFFFFFFFFE

+ + + + + + + + + + + + F FtF L
* + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +

+ + + + + + + + F + +F FF F A+ FFFF
+ + + + + + F F FFFF A FFEFFFEFFEFEFFFEFFEFEFFEFEFFFF

* + + F F F ¥ FFFFFEFFFEFFEFEFFEFEFFEFEAFFEFEFEFFEEF T

+ + + + + A F RS
* + + ¥ F + F FFFFFFFFFEFFFFFEFEFFFEFEFEFFFEFEFFEF
* + + ¥ F + F FFFFFFFFFEFFFFFEFEFFFEFEFEFFFEFEFFEF

*
*
*
*
N D *
*
*
*
*
R T T I T I T Ty T
N N N N ) + L+ ' N
+
+ * * * .
+ * *
+ * *
+ + + +
R I T I I T I T I T R N N . WX
+ +
* * *
* *
* * *
* *
* * *
* rl * * * *
+ + ] ‘5 ] .
. . T 1 * * 4 *
“ * * = *
* * :
+ + +
* *
mrw ‘ mrs + + +
+ +
* * * * F ] = gy *
* * *
* *
* * *
* r't‘ *
* * *
* *
* * *
* * #
IR N I I T T T T I O I I I T T I mTrmEET] R N * *
+ * R I I I I I I I I I I T
+ . -
+-
+ +

. 7 4

-

+
+ + + + + + + + + + +F F F F A+ FFEFFFEFFFEFFEFEFEFEFE

ACCOUNTING
MACHINE

+ + + + + + + + +F o+ F o+ FFFFEFEFFEFEFFEFEF

+ + + + + S
+ + + + + S

+ &+ + & 4

‘ ~ AR

x Cxle * wixt Tl e e iy et i e - iy

+ 2 + 2 2 &+ + 2+ + + + ++ EH 4+ o+ e+

E; i '

hMWWMMWW‘HWMMWWM

L+

! AL

Fig. 1



S. Patent

Nov. 1, 2022 Sheet 2 of 16

+
+
+
+*
+
+
+*
+
+
+
+
+
+*
+
+
+
+
+
+
+
+
+*
+
+
+
+
+
+*
+
+
+*
+
+
+
+
+
+*
+
+
+
+
+
+*
+
+
+*
+
+
+
+
+
+*
+
+
+*
+
+
+*
+
+
+*
+
+
+
+
+
+*
+
+
+*
+
+
+*
+
+
+*
+
+
+*
+
+
+*
+
+
+*
+
+
+
+
+
+*
+
+
+*
+

CAMERA 1D

+ + + * + + * F+ + +++Ft o+ttt ottt ottt ottt ottt ottt

CAMERA CLASSIFICATION

+ + + F + + F F FF o+ FFFF A FFEFEFEFEFEFEFEFEE A FFEFEFEFEFEEFEEFEFE A FEFEFEFEFEFEFEE A FEFEFEFEEFEEFEE

CAMERA DATA
ORE COORDNATES / CART NUMBER)

L L IO B DAL DO BOE DO BOL DOL DO BOL BOL DO BOK BOL NN BOE DOL DO BOK DAL DON DO BOL DAL BOK DAL DO DO DOL DO DO BOL DON NN BON BOL DAL BN DAL BON BOL DOL BOL DL DL BN )

-
-
L]
-
-
L]
-
-
L]
-
-
L]
-
-
L]
-
-
L]
-
-
L]
-
-
L]
-
+
L]
-
-
L]
-
-
L]
-
-
L]
-
-
L]
-
-
L]
-
-
L]
-
-
+

+ + + + * + + ++ ++ ottt

S 11,487,309 B2



S. Patent Nov. 1, 2022 Sheet 3 of 16 S 11.487.809 B2

~ QER

PURCHASER 1D

FACE IMAGE

+
++++++++++++++++++++++++++++++++++-I-++++++++++++++-I-+++++++++++++++++-I--l--l--l-++-I-++++++++++++++++++++++

PURCHASER ATTRIBUTE

+
+* + + + F F ko FFFFFFEFFFFFEFEFFEFEFFEFEFFEFEFFFEFFEFEFFEFEFFEFEFFEFEFFFEFFEFEFFEFEFFFEFFEFEFFEFEFFEFEFFEFEFFEFEFEFEFEFFEFEFFEFEFFEFE A F
+

S51TORE ENTRANCE TIME

+
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++_+

POSITION INFORMATION
{(TIME / IN-STORE COORDINATEDS

+ + + + + + + + + + + R

CART NUMBER

++++++++++++++++++++++++++++++++++-I-++++++++++++++-I-+++++++++++++++++-I--l--l--l-++-I-++++++++++++++++++++++

L I N B N B BN N N R N BN BN NN NN NN BN NN BN BN N RN NN NN NN BN NN NN NN NN BN BN NN RN N NN NN NN NN BN NN NN NN NN NN BN NN BN NN NN RN NN NN NN NN BN BN NN NN BN NN NN NN NN NN BN B NN NN NN BN NN NN BN NN NN RN NN NN BN NN NN BN BN NN BN BN N BN NN N N

+* + + + F F ¥+ FFFFFFFEFEFFEFFFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFFEFEFEEFEFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEFF A F

F10. 3



U.S. Patent Nov. 1, 2022 Sheet 4 of 16 US 11,487.809 B2

BASE COORDINATES

PURCHASER ATIRIBUTLE

HSPLAY DATA

-10.4



U.S. Patent Nov. 1, 2022 Sheet 5 of 16 US 11,487.809 B2

i wieded  Oeieds  edeisl  wOeied  Jede,  wiedwt  geied  Oededsl  wiedei  Usded  ededel  xieied E
1 ~1 . ............................................. E
B
} PROCESSOR
; 16
N SOSCCCTTIUIIIEIIINIIIISIITMISII T — i

 @ococmscccccscocooscecs ﬁ SOANNER

PAAIN MEMORY

;m ______________________ pé READER
| AUMILIARY STORAGE 1§,

CAMERA

WIRELESS UNIT

Fig.5



U.S. Patent Nov. 1, 2022 Sheet 6 of 16 US 11,487.809 B2




U.S. Patent Nov. 1, 2022 Sheet 7 of 16 US 11,487.809 B2

- ¢ AUXILIARY STORAGE
MAIN MEMORY
Sl o AEmaa : NEVIOE

COMMUNICATION I/

-1g. 7/



U.S. Patent Nov. 1, 2022 Sheet 8 of 16 US 11,487.809 B2

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

i —w -

+*

=W 3
. ’ﬂ |
* &
_F +

* = ] l‘ []

+ ]

; :\\".-f in e N A LI

+
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ g

IN-S3TORE COORDINATES / EACE IMAGE
CART NUMBER :

F10.8



S. Patent Nov. 1, 2022 Sheet 9 of 16 S 11.487.809 B2

+ ¥ + + ¥ F + F FFFFFFFFFE
+ +

+ + + +
+ + + +

+ + + + F F FFFFFFFFFFEFF T
+
+*
+++-I-++-I-+++++-I-++-I--I-++++-I-+++++‘I-++++++++++++++++++++++++

+ + + + + + + F + + ¥ + +

H E ]
n -
A
+ + h
+
+
+ + 4
+++++++++++-I-+++++-I-++++++++-I-+++++++-I--I--l-++++-I-+++++++++++++++++++++++++++++++++++++
+
+ +
+*
+ +
+
-
+
+
- H & +
+
* +
+++++++++-I-+++++++++++++++++-I-+++++-I-++++++++-I--I--l-++++++++++++++++++++++++++++++++++
+
L
+ +
+
+
++++++-I-++++++++++++++++++++++++++++++++-I-+++++++++++++++++++++++++++++++++ ++
+ +
+
+
* Fe +
. A ¥
+
+ “'!:-:.F
- +
+
+ -I-+
+ + + + + + + + + + + + + + + + + + + + + + +FF+ +FFF++FFAFFEFEFFEFEFFEEFEFEFEFEFEFEFE S F
+ +
+ i
+ LY 3
: 'I.r
a
+ + + + +
+ + + + +
+ + + +
+
+
+
+
+
+
+
+ + +
+ H
lll +F
+ +
+*
[ | ++ ++
. i ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++ + +
+ : o ; N
++++++++++++++++++++++‘l'+++++++++++++++++++++++++++++++++++++++++++++++++ + . .
+ +
+ + + +
+
+ + +
+
+ + + +
+ . +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+
+ +
+
+ +
+
+ +
1]
[ + 4 + #
+ +
+
"
+ + ™ +
+* LN I DK B BEE DK B B DK BEE DEE DK B DEE A I DR A N DA A N DR B
+ + +
c +
+ + + + + + + + + + + + + + + + + + + + + + + + + + + FFFF A A A F A A FEFE A FE A FE ++
+

+

+
+
+
+
+
+
+
+

+
+
+
+
+
+*
+ +

. + + + + + + + + + ++ FF+ Attt

+
* + + + + F F FFFFFEFFFEFFEFEFFEFEFFEFEFFEFEFEFFEFFEFEFEFEFEFEFEFEFFEFEFFEFEFEFEFEFFEFEFFEFEFEFEFEFEFEFEFEFFEFEFEFEFFFF

+ + + + + + + + +

++++++++++++++++++++++++++++++-I-+++++++++++++++-I--l--l-++++++++++++++++++++++++++++++++++++

LY

+ + + + + + + + + + + F F F FFFFFFFAFEFFAFEFFEFEFFEAFEFFEAFEFEFEAFEFFEAFEFFEAFEFFEAFEFFEAFEFFEFEFFEAFEFFEFEFFEF
+

L ACt

+
+ + + + + +F o+

+

+
+

+ + + + + +

+
+ + + + + + + + + + + + + + +r+ +t+r+t ottt ottt ettt ettt ottt ottt ottt ettt ottt ottt ottt A+

, YES ~ Act 10

+
+

+ +
* +
I I I I I T I I T T T T T T T I T I TR O T T T T T T T I rmmrmrITTEm T rT * +
+ + i -'""'-. e +
+ + [] +
* * " [] +
| ]
+ + +
* * +
* R R R R R R R R R R R R R R N N N
+
. *
N N O O O O O DO OO OO DD OO +
*
+
*
+
+
*

+ +
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

+ 4
+
-+

o+ F kot E EEF  F otk F bt F ok FEEE b EEEE ot E EEEE F bt E T FEE R EE F o F
+
] e n A * il
GENERATE PHOTOGRAPHING :
+
;.-: ! a1 = . I 3 [ ] :! +
*
+
+

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

+ + + + + + + + +

+
+

+
LI B B A N N N N R R LR BB E B EEEEEBEEBEBEEBEEBEREERBEBEREEEEREREBERERBEREBEEEBREEBREREBERBEENREBIREIEEREEIENEIEIENEIEME,.

UTPUT PHOTOGRAPHING DATA T

+ + + + F + o+ FF A FFEFFEFEFFEFFE A FEFEFFEFEFE A FEFE

+
+
+

+ + + + + + + + +

THERE IS
ANOTHER FACE IMAGE?

+ + + + + + + + + + + + F + +F A+ FFFFFEFFFEFFFEFFEFEFFEFEFFEFEFF A FF

O

+
+ + + + + + + +

+

+ + + +

+ +
+ + + + + + + + + + +F+ A+ttt

F10.9



S. Patent Nov. 1, 2022 Sheet 10 of 16 S 11.487.809 B2

+*
+ + + + * + + F + ++ Attt

+ + + + + + + + +

++++++++++++ +
++++++++++1-1-1-+++++++++++++1-1-1-++++++++++++++++1-1-1-1-1-1-1-+++++++++++++++++++++++++++++++++
+
+* +*
+ +
+*
+ + +
+
+ +
+ +
+ +
+* +*
+ +
+ +
+ + + + + F + F + F FFFFFFFFEFFFEFFEFEFEFEFEFFFEFEFEFEFEFFEFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEEEFEFEEFET
+
+ .
+ + +
+ +
+
+*

. -~ ACLZ3

+ +

LAt 24

+
* + + F F FFFFFFFFFFFEFFFEFFEFEFFFEFFEFEFFEFEFEFEFEEFEFEFEFEFEEFEFEFEFEFEEFEFEEFEFEEFEFFEFEFEEFEFEFEFEFEEFEFFEFEFFFFF

+ +
* *
+ + +
+ +
* i * * q- E 1+ | E 1+ | E 1+ | E 1+ + +
+ + +
] * *
+ + +
+ +
* - -
+ +
+ + +
- *
+ + +
+ +
+ * *
+ +
+ + +
- *
+ + +
+ +
* - -
+ +
+ + +
[, [ - *
+ + + + + + + + + + + + + + + + + + + + + + + + + + F+ + + + + + + + + + + + F + ¥t AFEA A A A FE A F A FEAFE A A EAE A FA
*
+
+
*
* =
. F 2l
o
+ +
+
1 R s
-+

+ +
+++++++++++++++++1-1-1-1-1-1-1-1-1-1-+++++++++++++++++++++++++++

, ACt 26

*

+

+

+
+ +

+*
* + + F F FFFFFFFFFFFFFFFFEFEFFFEFFEFEFEFEFEFEFEFEEFEFEFEFEEFEFEFFEFEFEFEEFFEEFEFEFEFEFEFEEFFE R FF R FF

MERA PROCESSING

+

+ + + + + + + +

+

+
+*
+
+
+*
+
+
+*
+
+

+ + ¥+ ¥ + ¥+ + +
+ + ¥+ ¥+ + ¥ ¥ + +

* + F ¥ F F ¥ FFFFFFFFEFFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEEFEFEFEFEFEFEFFEEFFEEFEFEFFEF

* + + + + +

+
* + + ¥ F + F F F o FFFFFFFFFEFEFFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFFH

+*

+

+*

- Act 28

+

+*
+
+
+*
+
+
+*
+
+
+*
+
+
+*
+
+

+ + + + +
+ +
* * * *
+ +
+ + + +
n L * *
+ + *" + +
+ +
* * K * *
+ +
+ + + +
* *
+ + + +
+ +
* * * *
n + +
+ + + +
+ + . * + * +
. . .
* * . R N I e o O
+ + +
+ + * +
* + + ¥ F F ¥ FFFFFFFFEFFEFEFFEFEFEFEFEFFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFFEEEFEFEEFEFEFEFEF -
+ +
+ +
*
+
+
.. B
+ +
+ *
+

+*
+ + + + F F F FFFFFFFFFFFFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEEFEFEFEFEFEEAFFEEFEFEFEFEFEEFEFEFEFEFEFEFEFEEFEFEEFEFEFEFEFEFEFEFEEFEFEEFEFEFEFEFEEFEFEEFEFEFEFEFEFEFEFEEFEFEFEFEFFEEFEFEFEFEFEEFEFEEFFEFFFF
+

+ &
+

+ + + F + + F F FFFFFFFFFFFEFFFF
+

* + + ¥ + F F FFFFFFFFEFFEFEFEFFF

F10.10



S. Patent

Nov. 1, 2022 Sheet 11 of 16

STORE ENTRANCE
CAMERA PROCESSING

+ + + + +

+ +
+ + + F F F okt FFFFFFFFEFFEFEFFEFEFFFEFFEFEAFFEFEAFFEFEAFFEFEFFE

+
o+
+
+
E R N O O O O O OO OO DO DD OO ODDO DD l"i
+
. * . I
+ +
- * ¥
+ +
* +
+
+ H H E_+ | E_+ | E 1] E_+ |
[ ] ﬁ ,f""-"l -+
+
[ ] *
*
Mg +
+
+
-
+
+
-
* *
£t bttt E E EE ot b b E E F bt A R EE F ot b Rttt ot ARttt ARt R R+
+ +
-
+
R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R R R R R R R R R R R R R R R R R R R R RN RN
*
* +
* * -
+
+
. +
r"'\l n
+
+ 1 +
b =3 =y ] *
+
+
+ h = nx m=m = .
*
+
+
*
+
. +
P A N A A N N N A N N N A N N N N A A N N N N N N N N N N N A N N N N N N A NN NN NN

Y e

+ + +

NG -
+ + + + + +
+
ok o+ d
+
L] *+ -
+ [ ]
+* + + F ¥ + F F FFFFFEFFEFEFFFFFFEFEFEFEFFFEFFEFEFFEFEFFEFEFFE S ++++ I
+
*
o+
-
+
*
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ b
+
*
+ +
+
*
+
+
. =i : =3 -.'-: = 3 ﬁ H +F
+
+ |
* [] *
*
+
+
*
+
+
. *
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
'+
+ +
*
+
B N 3 N D O D D O D DD DD DO OD DD ODODOD D000
+
+
+ + . H
+
*
+ JE
+ L » +
* t ! N +
+
: ! N .
. 2 2 [ | | +
+
+
*
+
+
*
. +
Ak ok ok ok ko kb bk ok ok ko ko kb b bk ok ok kb b bk ok k kb bk bk ok ok kb b b bk ok kb kb b bk ok ok kb b bk ok ok ok kb b bk ok ko + d E
+
*
+
+
*
+
+ . +
.
+
N £ .
*
+ I +++
L] +
+
+
* +
.
* " ] —— .
+ : =3 [] =
. e [ ] :i 0 0 +
' [ ] ! 4 4 1 4] n 1 4 = +
+
*
* +
Bk b bk kb b b b b bk h ok ok ok b b b b b ok kb ok b b b b ok ok kb b b b b b ok k ok ok b b b b ok h ok bk b b b b ok k kb b b b b b ok k ok ok kb kb bk ok ok ok ok kb bk
+
e
+
4 ™y
D DD
*
+
+ +
+
+
+
* +
e
* [] g N .
+ =m I == m=: ] = 0 .
*
. :l =3 ! T ! Et ] h ! . 1 I ] A k!‘r +
*
+
+
*
+
+
*
+
+ 4
N N N N N N NN NN NN NN o
. ™
+
+ +
*
+
+
+
+ *
+ +
*
+
+
*
+
+
*
+
+
*
* +
N EEEEEEREE T R T I I T R R T T rmmrmrm T rmaam Ty Ty Ty
+
* +
+ -
+F .
+ +
+ I+
*
+
+
*
+
+
*
+
+
*
+
+
*
+
* *
E b btk E E EE b otk b E EE ot F ok E FE EE ot ok EFE EE otttk E EE kA EE o EFE A At EEEEE o E o E A+

S 11,487,309 B2

+ + + + + + + + +F + +F F F At FH

+
L B B B B N N N NN R NN R E B EEEEEEEEEEBEEEEBEEBEEBEBEEBEREEBEERBEERNEENREEREIEREBREBEBIENEIEIENIEEJRIIEMIEZS.

+
+ + + F F F o+ FFEFEFFFFFEFFE A+

Fig.11



S. Patent Nov. 1, 2022 Sheet 12 of 16 S 11.487.809 B2

+ + ¥+ +

+ + + F F F ok FFFFFFEFFFEFFEFEFFFEAFFEFEFFEFFFE

-+
+*
+

N J

+ Ny

++ I
LI B B N N N R R BB EEEEEEEEBEBEEBEEBEEBEBEEEBEEBEREREBEREREBERERBELEBEEEBEEREBREEBREEEREIREIERBEEIEINIBEIEZSE.] i

+ + + + + + + + + + +

+ + + + +F + F F FFFFFFFFFFFFEAFFFEFEFEFEFEFAFEFEFEFEFEFEAFEFEFEAFEFEFEFEFEFEAFEAFEFEFEFEFEAFEAFEFEAFEAFEEFEFEEFEAFEEAFEEFEFEAFEEFEEFFFH
+*

+

i+
+ + + +F + F FF o+ FF A F A FFFFFEFFEFFFEFEFEFEFE A FE A F A FEFE A FFEFEFE A H
+ L
+
+

* + + F F F FFFFFFFEFFFFFFEFFFEFFFEFFEFEFFEFEFEFFEFEFEEFFEFEFEFEFEFFEFEFFEFFEFEEFFEFEFEFEFEFFEFEFFEFEFFEFE R FF

+ + + + + + + + + +
+ + + + + + + + + +

+ + + + + + + + + +

+

+

+ + + + + + ¥ + +

+

~ Act 44

+
LI B B N N N R R BB EEEEEEEEBEBEEBEEBEEBEBEEEBEEBEREREBEREREBERERBELEBEEEBEEREBREEBREEEREIREIERBEEIEINIBEIEZSE.]

+ + + +

+ + + + + + + + + + +

+ + + ¥ +F + F FFFFFFFFEFFFFAFEFEFFEFEFEFEFEFAFEAFEFEFEFEFEAFEAFEFEAFEFEFEFEFEFEAFEFEFEFEEFEFEAFEFEFEAFEFEFEEFEFEFEFEAFEEFEFEEFEFEFEFEFFF

+++++++++++++++-I--I--l-+++++++++++++++++++++++++++++++++++++++++++

+ + + + + + + + +

+ + +
+++++++++++-I--I-++++++++++++++++++++++++++++

CAct 47

+ +
+ +

+
+ + + + + + + + + + + A+t

* + + F F o+ F FFFFFFFFFFEAFFFEAFEFFEAFEFAFEAFEFEAFEAFEFEAFEAFEFEFEAFEFEAFEAFEFEAFEAFEFEFEFEFEFEAFFEAFEAFEFEAFEAFEFEAFEAFEFEAFEAFEFEFEFEFEFEAFEFEFEFEFFFE

+* + + + + F F + F o+

+ + + + + + + + + +

+
+ + + + + + + + + + + +

+

Act 45

+
+ + + + + + + ++ +++ Attt

UPDAT

+ + + + + + + + + +

+* + + ¥ + + ¥ + + +

+ +F + F o+ F A FFEFFFFEFFEFFFEFE A FEFE A FEEFEFEFEFFEFFE A FFEFEFFEFFE R

+ + + + + + +

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+

Fig.12



S. Patent

* bkt kot

Nov. 1, 2022 Sheet 13 of 16

+ + + + + + o+t FFFFEFEFFEFFEFEF 4 ++

BASE CAMERA
PROCESSING

+ + + +

+ &
+ + + + + + + + + + + + + + + + + +++ + + + + + + + + + + + + F + + +
+
+
+
-
+
L !
+ _"
+ + + + ++ + + + + ++ 4+ +F+F++F+F+FFFFFrFFFrFEFEFEFFEEFEFEFFEFFEFEFEFEEFFEEFEFEEFEEEFEEFEEFEEEFEEEEEFEEFEEFEEFEEFEE T ++
+
+
+
+ +
LN
+
+
+
+
+
+
+
LI DAL N B IO DK BN BEE DK REE DAL BAE BEE DAL DT BN DR DK BEE DAL NAE BNE DAL DA BEE DEE DK BEE BAC BN BNE BEE DK BEE _DEC BEE BNE DEL DN BEE BEE BN REE DAL BN BEE DAL BEC BNE BEL DK BEE BAC DN BN BEE NN BEE BNC DN BNE BNL DNE BEE DAL NN BEE DAL DA BEE BNL NN NEE BAC NNE BEE BAC NN BN DL NN BEE BEL N BEY BN
+
+
-
.
+
+ +
+
+
+
+
+
+
-
+
+
{:\ F o ® *
+
+
u *
+
-
+
+
+

+ + ++ + ++ ++ +++ A+ttt +++ + + + *+ + + + ++ ++t+F+ ottt

~ ACt 24

+

+ +

+
L R I I R R R I I R R R N R I N R R I R R N I I
++ +
+ +
+ +
+ +
+ +
* *
+ +
+ +
* *
+ +
* -
N R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R N R

*

+

+

J

++++

-
Ttk kot FE E ok FE At kb EEE ok E E A E bk F A EE ot EE o E A E ot EFEEEF o EFE A A EFEEE o+t F
+ *
+ +
+ +
* *
+ l + +
+ [] i:‘ +
* [] !-j +
+ +
+ +
* *
+ +
N N O D DO OO DO DD DO DO OO0

+

*

+

+

*

+

+
otttk ot F EEE  F ot b EE b b EE E bt EEF FtF

* bk kot kot

UPDATE PURCHASER RECORD

+ + + + + + + + + + + +

+ * + + + + + + + +++++ A+ttt

+ + + + + ¥ + + + ++ +++ A+ttt ottt ottt

+ +
+ + + + + + + + + + + +
+ + +

+ + + + + + + + + +

+

+ + + + + + + + + + + +

+ * + + + + + + + +++++ ottt ottt ettt ettt ettt ottt

+ + + + + + + + + + + + F+

+ +
++++++++++++++++++++++++++++++++++++++++++++++++++++++++

+ +
+ +
+

+ + + + + F o FFFFFFFFEFFE A FFE A FFFF

+ + + + F o+ FFFFFFFFEFFFEFFFEFFEFEFFEFEAFFEFEFEF T

F10.13

L ACEAY

+ + + + + ¥ + + + + + +++ A+ttt ottt "‘Ci 56
+

+ +
+* + + + + + F F F FF FFFFFEFFFEFFFEFF T
+

+ + + + +

S 11,487,309 B2



S. Patent

Nov. 1, 2022 Sheet 14 of 16

L I N N N

*
+ + + + + + F F F F FFFFAFFAFAFFAFEAFEFEAFEAFEFAFEAFEFEFFEFEAFEAFEFAFEAFEFEAFEAFE

* ok ok ok ok kb ok kb kb ko ok ko ko ko ko ko ko bk kb kb ok kb kb ko ko kb kb ko kb ko kk ok kb kb ko bk kb kb ko

+
F + + + + + + + + + + + +

LB B B N N N N N R LR E R E B EEBEBEEBEEBEEEBEEBEREERBEBEREREREEBEREBEEBEEBEBEERBEEREBREEREEBIERBEBEEBREBEBEREBEBEIEBIENBEIEINREIBEINEIELEZE.

L
+

+ 4+ +F F o+ FFFEFFFF A FFEFF A FFEFEFFFFEFEFE A FF A FEFEFEFEEFFEFFEFEFFE A FFEFEFFEFFFEFEE A FEFE A

+ + + + + + + + + + + +

ok ko ko ko ok kb kb ok kb ko kb ko k ok ok ko kb ok ko bk kb ko kb ko ko bk ok ko kb kb k ok ok kb bk kb bk ko

+ +
+ +
+ +
+ +
* ‘t IA r:‘!‘ *
+ +
: : Ja u :
+ - +
+ +
+ +
+ +
+ +
LRI I T OO OO OO T T O O T Ty rmTmTm T T T T Ty T T TR,
+
+
*
+
+My
ot
+
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ +
+ +
+ +
+ n n +
+ +
+ ACCOUNTING F +— :
+ . ; ; ' +
+ +
+ +
+ +
+ +
e N N N N N N N NN NN
*
+
+
*
4+
*
+
*

L L N N N L L D O D L L L B

LI N L L L N L R L O L O L L L U T B

+ + + + + + + + + + + 4+

+ + + + + + + + + + + +

ok ko ko ko ko kb ko bk kb ok ko kk ok ok ko ko ko bk kb ko ko k kb ko kb bk ok ko kb ko ko kb bk b kb bk ko

* + + F + + F + +

+ +
+

+ + + + F + F F A+ FFFFFFAFFFAFEAFFAFEAFEFEFEFEFEAFEFEFEFEFE
+

+ + + +

+
+ + + + ¥ F + F FFFFFFFAFEFFAFEFAFEAFEFAFEFEFAFEAFEFFEFEFF

Fig.14

L ACE B

LACEBZ

A Y L

+ + + *+ + + F + +F F F F A+ FEFFFEFFFEFFFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFEFEFEFEFEFEFFFEFEFEFEFFFEFEFEFEFEFE

S 11,487,309 B2



S. Patent

Nov. 1, 2022

++++++++++++++++++++++++++++

+ + + +
+ + + +

+

+ + + F F FFFFFFFFEFFFEFFEFEFEFEFEFFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFFEFEFEFEEFEFEFEFFEFFEFEFEFEEFEFEFEFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFFFF

+* + + + F + F F F F F FF

+
+
+
+
+*
+
+
+*
+
+
+
+

+*
LA I I N N N N RN R BB B EBE BB EEBEEBEEBEEEBEEBEEEBEEBERBEBEEEBREEREBEEREEBEEBEEBEEEBEREEBEERBEREEEREBEREBBEEBEIEIEBIEIEIEBIEINEIEIIZMIME,.

+ + + + + +

+
L N N N N T N I I I N O N N N N O N I N A I I R N R N O T O O I I I I N N N L N N I N N I N I I I U N N N

+ + + ¥ + + ¥ + F ¥ + +

+ + ¥+ + + + + + + + + +

+ + + + + F o+ FFEFFFEFFEFFE A F A FFEFEFEFFEFEFEEFE A FFEFEFEFEFEFEFE A FE A FFFE

+ + + + + + F + F o+ F

SEARCH PROVISION

INFORMATION DB

* + + F F F ¥ FFFFFFFFFFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFFEFEFEFEFEFFEFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEEFEFEFEFEFEEFEFEFEFFEEFFEFFF

+ + + + ¥ + + ¥ F + o+
+ + + + + + + ¥ + + + + +

THERE IS PROVISION
INFORMATION?

READ DISPLAY DATA

+
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

+

F
+
+
+ + + + + + F + F + F o F A F A FFFFEFEFFEFEFFEFEFE A FE A FEFFEFFEFEFEFEFFEFEFEE A FEFEFEFEFEFEFEFEFEEFE

THANSMIT DISPLAY DATA

LA I I N N N N RN R BB B EBE BB EEBEEBEEEEBEEBEEEBEEBERBEBEREREBERERBEREELEEBEREBEEBEEEBEREEBEERBEREEEREBEREBBEEBEREIEBIEIBEIEIBEINEIEIIEZMME,.

+* + + + + + + + + + + +

+ &
+ T

+ +
+

+ + + + + + + + + + + + + + F + F+F A+ttt

-1g.15

+ + + + + + + + + + +

Sheet 15 of 16

LAct 71

7

AACE 7D

P atv S i

+ + + + + +F + F FF F FFEFFFEFFFEFFEFEFFEFEAFFEFEAFFEAFEAFFEAFEAFEFEFEAFEFEEAFFEEAFEFEEAFEFEEAFEFEEF

S 11,487,309 B2



S. Patent Nov. 1, 2022 Sheet 16 of 16 S 11.487.809 B2

+++++++++++++++++++++++++++

+
+*
+
+
+
+
+
+
++++++++++++++++'I-++++++++‘I-++++++++++++++‘I-++++++++‘I-'I-++++++++++++++++++++++++++++++++++ . **
+ + I =
+* - L
+ +
L
+ + +
+
+ +
+ +
+ +
+ L L !I
-+
+

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

+
+++ EI: (ht ;I
&+
L I B B B BN AN RN BT NN CREE REN CBEY BEE REE BEL CNEE NEE BN BEE BEE BNE AN BEE CREE REE BEN CBEE BN DK REE REN CREE BN BN BN CREE REE CREN CBEE B BN BN CBEY REY DY BEE BEL CREY BEN NNE BN REE BEE BAE BEE NN OREE REE BEE CBEE AN AN CREE REE CREN AN BEL BN CREL BEY OREY BEL BEL BT BEL NEY CNEE BN BEE BEE B BN ) L] . ; h
+
+
+
‘ UIRE CART NUBMBER
. =1 3
+
+

+ + + ¥ +F + F F FFFFFFFFFFFFEAFFEAFEFEFAFEFEFEAFEFEFEFEFEFEAFEAFFEAFEAFEFFEAFEFEFEAFFEAFEFEFEAFEFEFEAFEAFEFEFEFEFEAFEAFEFEAFEAFEFEFEAFEFEFEFEFEFEFEFEFEFEFEFEEFFFF
+

FaE
+ +
i L :l'ﬂ
Bk b b bk ok ok b b b b b bk kb b b b b b kb ok ok bk b b b b ok ok kb b b b b b ok kb ok b b b bk k ok ok ok kb bk kb kb kb bk h k kb ok Eh bk ko H . - []
. 4 "
= = ] =3
w = k. ‘!J ! . ! ' = .

+ + + + + + + +

+ + + + + + ¥+ + +
+ + + + + + +

B+ *
+
+
*
+
+
*
*
*
*
+
+
*
+
+
*
+
+
ot *
+ % +
+ ¥ .
kbt kbt b F bt kb bt b E b F o F bt bt b E b b bt b E ot E ot E b E b F b bt bt F ottt F R F o E bt E o+ - .
+ +
+ +
* -
*
*
+ *
+
+
*
+
+
*
+
+
*
+
*
*
+
+
. * *
+
e . +
gt b bk E Rk kK k k h h kb R R R h kR K E Kk h R K R K R R bk b R R R R R R F KRR R R K b K R K A R K 4+ i +
*
+
+
* *
+ +
+ +
*
+
+
*
+
+
*
+
. +
T S R R R R S S S S S S S N S N R R O S S R R S S S N S S S O T N S N S O R S S S S S S S R S S R R A ) +
*
+
+
+ o+
-+
* *
+ +
: : <
. F Y N -
; ; 04
+
* + +
+
* *
+ +
* ] +
* = ] *
+ ! +
. v d - d ' .
* *
Bk ok ok ok ok ok bk ok k kb kb ok bk bk kb kb kb bk ok bk b b b bk bk bk bk ok ko ko bk kb bk kb kb bk bk ok ko h ok ko bk ok bk bk kh kb kot E
+
. -+
™y
+
+
+
8 E 85
+ -J iG
+
+
+ +

INFORMA TIONY

+ +
+ + + +

[ 4
+
* + + ¥ F ¥ FFFFFFFFFFEAFFAFEAFFAFEAFEFAFEAFEFEFEFEFEAFEAFEFEFEAFEFEAFEFE -
+
-+

+
+ + + + + + + + +

+

* + + + +F + F FFFFFFFAFEFFFEFEAFEAFFAFEFEFAFEAFFEAFEAFEFEFEFEFEFEFEFEFEFFF

* + + +
+ + + + + + + +

+ F + F A+ FF A FFFEFFEFEFFEFFE A FFE A FFFEFFEFEFEFEFE A FFEFEFFEFFE A FEE A F

+ +
+
* e
B N N N O N N N NN NN N N OO N N OO O O N N O N N N N NN O OO NN NN e ~
+ L-l'

LI B B N N N R N R LR B EEEEEBEEEBEEBEEBEEEBEEEBEERBEBERBEBEEREBEEREBEBEBEEBEERBREERBEEREBERIEREBBEREEEEIENEIEEIRIEEIRIIZIM,

* + + + + + + + +
+ + + + + + + + +

+ + + + + + F + + ++ ottt ottt ottt ettt o+

+ + + +

+ +
+ + + F + F o+ FFFFFF A FEF

F10.16



US 11,487,809 B2

1

INFORMATION PROVISION DEVICE AND
INFORMATION PROVISION METHOD
THEREFOR

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s based upon and claims the benefit of
priority from the prior Japanese Patent Application No.

2018-209696, filed on Nov. 7, 2018, the entire contents of
which are incorporated herein by reference.

FIELD

Embodiments described herein relate generally to an
information provision device and an information provision
method therefor.

BACKGROUND

A system for providing information regarding a product
sales floor to customers on the product sales floor and
supporting the purchasing behaviors of these customers 1s
proposed. These types of many conventional systems track
the customers moving through the sales floor in real time.
Further, 11 the customers come to a predetermined sales
floor, the conventional system provides information related
to the sales tloor to terminals used by the customers. Here,
as a method of tracking the customers, a method using
wireless positioning technology such as a global positioning
system (GPS) and beacons 1s known.

However, when the GPS 1s adopted, an indoor application
1s diflicult, and even 1f the indoor application i1s enabled,
positioning accuracy 1s poor. Further, even when the beacon
system 1s adopted, in order to increase the positioning
accuracy, 1t 1s necessary to arrange communication devices
for the beacons at a high density 1n a store. As described
above, tracking the behavior of the person causes various
problems that should be solved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an entire configuration diagram of a store system
to which an information provision device according to an
embodiment 1s applied;

FIG. 2 1s a schematic diagram showing a data configu-
ration of a camera record according to the embodiment;

FIG. 3 1s a schematic diagram showing a data configu-
ration of a purchaser record according to the embodiment;

FIG. 4 1s a schematic diagram showing a data configu-
ration of a provision mformation record according to the
embodiment;

FIG. 5 1s a block diagram showing a main part circuit of
an mformation terminal according to the embodiment;

FIG. 6 1s a perspective view showing an example of a cart
having the information terminal according to the embodi-
ment;

FIG. 7 1s a block diagram showing a main part circuit of
an 1mage processing server according to the embodiment;

FIG. 8 1s a schematic diagram showing a format of
photographing data according to the embodiment;

FIG. 9 1s a flowchart showing information processing
executed by a processor of the 1mage processing server
according to the embodiment, according to a control pro-
gram;
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2

FIG. 10 1s a flowchart showing information processing
executed by a processor of a purchaser server according to

the embodiment, according to a control program;

FIG. 11 1s a tlowchart showing a specific example of store
entrance camera processing shown 1 FIG. 10;

FIG. 12 1s a flowchart showing a specific example of cart
camera processing shown i FIG. 10;

FIG. 13 1s a flowchart showing a specific example of base
camera processing shown i FIG. 10;

FIG. 14 1s a tflowchart showing a specific example of
accounting camera processing shown in FIG. 10;

FIG. 15 1s a flowchart showing information processing
executed by a processor of a provision server according to
a first embodiment, according to a control program; and

FIG. 16 1s a flowchart showing information processing
executed by a processor of a provision server according to
a second embodiment, according to a control program.

DETAILED DESCRIPTION

According to an embodiment, an information provision
device has a plurality of cameras, a communication inter-
face, a storage device, and a processor. The plurality of
cameras obtains 1images by photographing a predetermined
photographing region including a person. The communica-
tion interface communicates with the plurality of cameras
and an information terminal used by the person. The storage
device stores a person database and an information provision
database. The person database stores a person record for
identifying the person included in the images obtained by
the plurality of cameras. The information provision database
previously stores an mformation record including provision
information to be provided to the person, according to
position information indicating an installation position of a
predetermined camera among the plurality of cameras.
When the image obtained by any camera among the plurality
of cameras 1s received via the communication interface, the
processor generates the person record including a face image
of the person acquired on the basis of the recerved 1image and
terminal 1dentification information for identifying the infor-
mation terminal used by the person acquired on the basis of
the received 1mage and stores the generated person record in
the person database. When the image obtained by the
predetermined camera 1s received via the communication
interface, the processor reads the person record including the
face 1mage of the person acquired on the basis of the
received 1image from the person database. Further, the pro-
cessor reads the information record according to the position
information indicating the installation position of the pre-
determined camera generated on the basis of the received
image irom the information provision database. Further, the
processor transmits the provision information included in
the read imformation record to the information terminal
identified by the terminal identification information included
in the read person record via the communication interface.

Hereinatter, an information provision device according to
an embodiment will be described using the drawings. The
information provision device according to the embodiment
can provide mformation related to a place where a person 1s
located via a terminal used by the person, without tracking
the behavior of the person. In the drawings, the same
reference numerals 1indicate the same or similar parts.

In addition, the present embodiment provides, to a person
who performs shopping using a shopping cart in a retail store
such as a supermarket, information related to a sales floor
where the person 1s located via an information terminal
provided 1n the shopping cart. In the following description,
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the person who performs shopping is called a purchaser. The
shopping cart 1s simply called a cart.

First Embodiment

FIG. 1 1s a diagram showing an entire configuration of a
store system 1 according to an embodiment. The information
provision device according to the embodiment 1s applied to
the store system 1 and the store system 1 1s constructed in
a store. The store system 1 (information provision device)
includes information terminals 10, an access point 20, an
accounting machine 30, a camera interface 40, a store server
50, an 1mage processing server 60, a purchaser server 70,
and a provision server 80. Further, the store system 1
includes a network 2. The network 2 connects the access
point 20, the accounting machine 30, the camera interface
40, the store server 50, the image processing server 60, the

purchaser server 70, and the provision server 80 to commu-
nicate with each other. The network 2 1s a local area network

(LAN), for example.

An information terminal 10 1s a device that enables a
purchaser to directly mput data regarding registration of
purchase products. The mnformation terminal 10 1s provided
for each cart SC. The cart SC 1s an example of a mobile
object that carries the purchase products of the purchaser
who 1s a user of the cart SC.

The information terminal 10 has a wireless unit. The
information terminal 10 performs wireless communication
with the access point 20 using the wireless unit. The access
point 20 relays communication between each device con-
nected to the network 2, for example, the accounting
machine 30, the store server 50, the 1mage processing server
60, the purchaser server 70, or the provision server 80 and
the information terminal 10. Although only one access point
20 1s shown 1n FIG. 1, two or more access points may be
provided depending on a size of the store or the like.

The information terminal 10 has a camera CA1 (mobile
camera) to be one of photographing mechanisms. The cam-
cra CAl photographs a predetermined photographing region
including a purchaser (person) who uses the cart SC pro-
vided with the information terminal 10 and obtains an
image. Specifically, the camera CA1 1s attached to the cart
SC so that at least a face of the purchaser using the
information terminal 10 can be photographed. Here, the
camera CA1l functions as a mobile object photographing
mechanism. In the following description, the camera CA1 1s
referred to as a cart camera CAl.

The accounting machine 30 1s a device that enables a clerk
or a purchaser to perform accounting of the purchase prod-
ucts. The accounting machine 30 1s a known seli-type point
of sale (POS) terminal. The accounting machine 30 may be
a known facing-type POS terminal. The number of account-
ing machines 30 1s not particularly limaited.

The camera interface 40 takes image data obtained by
photographing by cameras provided in the store, which
function as photographing mechanisms different from the
cart camera CAl. The cameras different from the cart
camera CA1l include a store entrance camera CA2, base
cameras CA3, and an accounting camera CA4, for example.

The store entrance camera CA2 obtains an image by
photographing a predetermined photographing region
including a purchaser (person) who enters the store. Spe-
cifically, the store entrance camera CA2 1s installed at a
position where it 1s possible to photograph at least a face of
the purchaser in the store. The store entrance cameras CA2
are 1nstalled by the number of store entrances, for example.
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The base camera CA3 obtains an 1image by photographing,
a predetermined photographing region including a purchaser
(person) who has come to a sales floor base. The base 1s a
place where there 1s information to be provided to the
purchaser. For example, when information regarding bar-
gains 1s provided to a purchaser who has come in front of a
product shelf on which the bargains have been displayed, a
floor surface in front of the product shelf on which the
bargains have been displayed becomes the base. For
example, when information for introducing a recommended
recipe 1s provided to a purchaser who has come 1n front of
the product shelf on which products to be ingredients of the
recipe have been displayed, a floor surface in front of the
product shelf on which the products to be the ingredients
have been displayed becomes the base. The base camera
CA3 1s installed at a position where 1t 1s possible to
photograph at least the face of the purchaser who has come
to the base 1n the store. The base cameras CA3 are installed
by the number of bases, for example.

The accounting camera CA4 obtains an 1image by photo-
graphing a predetermined photographing region including a
purchaser (person) who performs accounting of the purchase
products by the accounting machine 30. Specifically, the
accounting camera CA4 1s nstalled at a position where 1t 1s
possible to photograph at least the face of the purchaser who
performs accounting in the store. The accounting cameras
CAd are 1nstalled by the number of accounting machines 30,
for example.

The store server 50 1s a computer device specialized for
supporting a store business. The store server 50 has a
product database, a sales database, and the like. These
databases may be stored in a storage device built 1n the store
server 30. Further, these databases may also be stored 1n a
storage device externally attached to the store server 50. The
product database 1s a collection of product records describ-
ing product data for each product sold in the store. The
product data includes a product code, a price, a product
name, and the like. The product code 1s 1dentification data of
the product. The sales database 1s a collection of sales
records 1n which data (sales data) regarding sales has been
described for each item such as product, department, time
zone, date, week, and month. The sales data includes sales
points, sales amounts, and the like.

The 1mage processing server 60 1s a computer device
specialized for processing images (1mage data) obtained by
photographing by the photographing mechanisms, that is,
the cart camera CAl, the store entrance camera CA2, the
base camera CA3, and the accounting camera CA4. The
image processing server 60 has a camera database 91. The
camera database 91 1s a collection of camera records 91R
created for each of the cameras CAl1, CA2, CA3, and CA4.
The camera database 91 1s stored in the storage device 67.
The storage device 67 may be built 1n the 1image processing
server 60. That 1s, the camera database 91 may be stored 1n
the storage device built 1n the 1mage processing server 60.
Further, the storage device 67 may be externally attached to
the 1image processing server 60. That 1s, the camera database
91 may be stored 1n the storage device 67 externally attached
to the image processing server 60. Further, the storage
device 67 may be provided in another server that can
communicate with the image processing server 60. That is,
the camera database 91 may be stored 1n a storage device 67
of another server that can communicate with the image
processing server 60. In the following description, the
collection of camera records 91R and the storage device 67
storing the collection are collectively referred to as the
camera database 91.
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FIG. 2 1s a schematic diagram showing a data configu-
ration of the camera record 91R. As shown 1n FIG. 2, the
camera record 91R includes a camera ID, a camera classi-
fication, and camera data. The camera ID 1s unique 1denti-
fication data set for each camera to individually identily

each of the cameras CAl1, CA2, CA3, and CA4. Each of the
cameras CAl, CA2, CA3, and CA4 stores a camera ID set
to the own device, and outputs the image data together with
the camera ID at the time of outputting the image data
obtained by photographing.

The camera classification of the camera record 91R
shown 1 FIG. 2 1s information indicating a type of camera
identified by the camera ID. That 1s, the camera classifica-
tion 1s information for classifying whether the camera is the
cart camera CA1, the store entrance camera CA2, the base
camera CA3, or the accounting camera CA4.

The camera data of the camera record 91R shown 1n FIG.
2 1s 1n-store coordinates or cart numbers. In the case of the
camera record 91R for the cart camera CA1, the cart number
1s described (stored) as the camera data 1n the camera record
O1R. That 1s, 1n the case of the camera record 91R for the
cart camera CA1, the camera data 1s the cart number. The
cart number 1s cart identification information of the cart SC
provided with the cart camera CAl. The cart SC has the
information terminal 10 as described above. Therefore, the
cart number 1s also terminal i1dentification immformation for
identifyving the information terminal 10 provided 1n the cart
SC 1dentified by the cart number. In the case of the camera
record 91R {for the store entrance camera CA2, the base
camera CA3, and the accounting camera CA4, the in-store
coordinates are described as the camera data i the camera
record 91R. That 1s, in the case of the camera record 91R for
the store entrance camera CA2, the base camera CA3, and
the accounting camera CA4, the camera data 1s the in-store
coordinates. The in-store coordinates are information for
identifying a position 1n the store photographed by the
camera. The in-store coordinates are obtained by regarding
the floor surface of the store as an X-Y plane, setting an
arbitrary position as an original point (X,Y)=(0, 0), and
representing a diflerence from the original point by the X
coordinate and the Y coordinate.

Description returns to the description of FIG. 1. The
purchaser server 70 1s a computer device specialized for
managing information of the purchaser. The purchaser
server 70 has a purchaser database (person database) 92. The
purchaser database 92 1s a collection of purchaser records
(person records) 92R. The purchaser record 92R 1s a record
of information for identifying a purchaser included 1in
images obtained by photographing by the cart camera CAl,
the store entrance camera CA2, the base camera CA3, and
the accounting camera CA4. That 1s, 1n the purchaser record
92R, information regarding the purchaser for identitying the
purchaser 1s described (stored). The purchaser database 92 1s
stored 1n a storage device 77. The storage device 77 may be
built 1n the purchaser server 70. That 1s, the purchaser
database 92 may be stored in the storage device 77 built 1n
the purchaser server 70. Further, the storage device 77 may
be externally attached to the purchaser server 70. That 1s, the
purchaser database 92 may be stored 1n the storage device 77
externally attached to the purchaser server 70. Further, the
storage device 77 may be provided 1n another server that can
communicate with the purchaser server 70. That 1s, the
purchaser database 92 may be stored 1n a storage device 77
ol another server that can communicate with the purchaser
server 70. In the following description, a collection of
purchaser records 92R 1n which the information regarding
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the purchaser has been described and the storage device 77
storing the collection are collectively referred to as the
purchaser database 92.

FIG. 3 1s a schematic diagram showing a data configu-
ration of the purchaser record 92R. As shown in FIG. 3, the
purchaser record 92R includes a purchaser 1D, a face image,
a purchaser attribute, a store entrance time, position infor-
mation, a cart number, and an accounting flag (accounting F)
as the mformation regarding the purchaser for identifying
the purchaser. The purchaser ID 1s umique 1dentification data
assigned to each purchaser to individually identify the
purchaser. The face image 1s 1mage data obtained by pho-
tographing a face of the purchaser. The face 1mage 1s
basically extracted from the image data obtained by photo-
graphing by the store entrance camera CA2 and 1s described
in the purchaser record 92R. The face image may be
extracted from the image data obtained by photographing by
the cart camera CA1l or the base camera CA3 and may be
described in the purchaser record 92R.

The purchaser attribute of the purchaser record 92R
shown 1n FIG. 3 1s information indicating an attribute such
as gender and age of the purchaser. The store entrance time
of the purchaser record 92R 1s a time when the purchaser
enters the store. The position information of the purchaser
record 92R 1s the in-store coordinates for identifying a
position 1n the store where the purchaser 1s located and the
time at that point. The cart number of the purchaser record
92R 1s cart 1dentification information of the cart SC used by
the purchaser. The cart number 1s also terminal 1dentification
information for identifying the information terminal 10. The
accounting flag F of the purchaser record 92R 1s 1-bit data
for 1identitying whether or not the purchaser has performed
accounting. In the embodiment, the accounting flag F before
performing accounting 1s set to “0”, and the accounting flag
F after performing accounting 1s set to “1”.

Description returns to the description of FIG. 1. The
provision server 80 1s a computer device specialized for
managing information to be provided to the purchaser who
has come to the base. The provision server 80 has a
provision information database 93. The provision mforma-
tion database 93 1s a collection of provision information
records 93R 1n which the information to be provided to the
purchaser has been described. The provision information
database 93 1s stored in a storage device 87. The storage
device 87 may be built in the provision server 80. That 1s, the
provision information database 93 may be stored in the
storage device 87 built 1n the provision server 80. Further,
the storage device 87 may be externally attached to the
provision server 80. That 1s, the provision server 80 may be
stored 1n the storage device 87 externally attached to the
provision server 80. Further, the storage device 87 may be
provided 1n another server that can communicate with the
provision server 80. That 1s, the provision information
database 93 may be stored 1n a storage device 87 of another
server that can communicate with the provision server 80. In
the following description, the collection of provision infor-
mation records 93R and the storage device 87 storing the
collection are collectively referred to as the provision infor-
mation database 93.

FIG. 4 1s a schematic diagram showing a data configu-
ration of the provision information record 93R. As shown in
FIG. 4, the provision mformation record 93R includes base
coordinates, a purchaser attribute, and display data. The base
coordinates of the provision information record 93R are
information for identifying a base where a purchaser (pur-
chaser to be an information provision target) to whom
information managed on the basis of the provision informa-
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tion record 93R 1s provided 1s located. The base where the
purchaser 1s located 1s 1dentified as a position 1n the store.
The base coordinates of the provision information record
93R are matched with the in-store coordinates (refer to FIG.
3) set to the camera record 91R including the camera ID of
the base camera CA3. The purchaser attribute of the provi-
s1on information record 93R 1s an attribute of the purchaser
to whom the information (information based on the display
data) managed on the basis of the provision nformation
record 93R 1s provided.

The display data of the provision information record 93R
shown 1n FIG. 4 1s an example of information to be provided
to a purchaser having an attribute matched with the above
purchaser attribute among purchasers who have come to the
base 1dentified by the base coordinates of the provision
information record 93R. In the embodiment, information
(information based on the display data) i1s displayed on a
display device of the information terminal 10 of the cart SC
used by the purchaser, so that the information managed on
the basis of the provision mformation record 93R 1s pro-
vided to the purchaser. The display data 1s, for example, text
data. The display data may be image data of a still image or
a moving 1mage. Incidentally, when the information terminal
10 1s provided with a speaker, the display data and audio
data may be described 1n the provision mformation record
93R. Alternatively, when the information terminal 10 1is
provided with the speaker, instead of the display data, only
the audio data may be described in the provision information
record 93R.

FIG. 5 1s a block diagram showing a main part circuit of
the information terminal 10. The information terminal 10
has a processor 11, a main memory 12, an auxiliary storage
device 13, a wireless unit 14, a touch panel 15, a scanner 16,
a reader 17, a camera CAl, and a system transmission line
18. The system transmission line 18 includes an address bus,
a data bus, a control signal line, and the like. As shown 1n
FIG. 3, the processor 11, the main memory 12, the auxiliary
storage device 13, the wireless unit 14, the touch panel 15,
the scanner 16, the reader 17, and the camera CA1 of the
information terminal 10 are connected to the system trans-
mission line 18. A computer 1s configured by the processor
11, the main memory 12, and the auxiliary storage device 13
of the information terminal 10 and the system transmission
line 18 connecting them.

The processor 11 corresponds to a center portion of the
computer. The processor 11 controls each unit to execute
various functions as the information terminal 10, according,
to an operating system or an application program. The
processor 11 1s, for example, a central processing unit
(CPU).

The main memory 12 corresponds to a main storage
portion of the computer. The main memory 12 includes a
non-volatile memory area and a volatile memory area. The
main memory 12 stores the operating system or the appli-
cation program in the non-volatile memory area. The main
memory 12 may store data necessary for the processor 11 to
execute processing for controlling each unit in the non-
volatile or volatile memory area. The main memory 12 may
use the volatile memory area as a work area 1n which data
1s appropriately rewritten by the processor 11. The non-
volatile memory area 1s, for example, a read only memory
(ROM). The volatile memory area 1s, for example, a random
access memory (RAM).

The auxiliary storage device 13 corresponds to an auxil-
1ary storage portion of the computer. The auxiliary storage
device 13 1s, for example, an electric erasable programmable
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a solid state drive (SSD). The auxiliary storage device 13
stores data used when the processor 11 performs various
processing or data generated by the processing of the
processor 11. The auxiliary storage device 13 may also store
the application program. The auxiliary storage device 13
stores the cart identification information of the cart SC
having the information terminal 10, that 1s, the cart number.
The cart number 1s also the terminal 1dentification informa-
tion for identiiying the information terminal 10 as described
above.

The wireless unit 14 performs wireless communication of
data with the access point 20, according to a wireless
communication protocol.

The touch panel 15 1s a device having both an input device
and a display device of the information terminal 10. The
touch panel 15 detects a touch position for a displayed image
and outputs touch position iformation to the processor 11.

The scanner 16 reads a code symbol such as a barcode
attached to a product and a two-dimensional data code. A
code symbol representing a product code 1s attached to the
product. The scanner 16 outputs data of the read code
symbol to the processor 11. The scanner 16 may be of a type
that reads the code symbol by scanning a laser beam. The
scanner 16 may be an imaging device, or may be of a type
that reads the code symbol from an imaged 1mage.

The reader 17 reads data recorded on a recording medium
and outputs the read data to the processor 11. When the
recording medium 1s a magnetic card, the reader 17 1s a
magnetic card reader. When the recording medium 1s a
contact-type IC card, the reader 17 1s an IC card reader. In
the case of a recording medium using radio frequency
identification (RFID) like a non-contact-type IC card or a
smart phone, the reader 17 1s an RFID reader.

In the information terminal 10 having the main part circuit
described above, the processor 11, the main memory 12, the
auxiliary storage device 13, the wireless unit 14, and the
touch panel 15 are included in a tablet terminal TM. That 1s,
the information terminal 10 includes the tablet terminal TM
and the scanner 16, the reader 17, and the camera CAl
clectrically connected to the tablet terminal TM.

FIG. 6 1s a perspective view showing an example of the
cart SC having the information terminal 10. The cart SC has
a caster portion C1 for movement, a handle frame portion
C2, and a basket rece1ving portion C3. The caster portion C1
has four wheels C11 for smoothly moving the cart SC on the
floor surface. Further, the caster portion C1 has a receiving
portion C12 for placing a large package not entering a basket
SB, for example. The handle frame portion C2 includes a
pair of vertical frames C21 and C21 and a handle bar C22.
The pair of vertical frames C21 and C21 are erected on the
rear wheel side of the caster portion C1. The handle bar C22
connects upper ends of the pair of vertical frames C21 and
C21. The basket recerving portion C3 1s provided so as to
protrude forward from a middle portion of the handle frame
portion C2. The cart SC can place the basket SB provided in
the store on the basket receiving portion C3. The basket SB
1s used for storing the products.

The scanner 16 1s attached to a middle portion of the
handle bar C22. As shown 1in FIG. 6, the scanner 16 1s
attached to the handle bar C22 so that a read window 1s
located on the front side. The front side 1s the side on which
a purchaser who holds the handle bar C22 and presses the
cart SC stands.

A pole C4 1s attached to one vertical frame C21. A tip of
the pole C4 1s located above the handle bar C22. The tablet
terminal TM 1s attached to the tip of the pole C4 with a
screen ol the touch panel 15 toward the front side. The
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reader 17 1s attached to the tablet terminal TM so that a card
slit 1s located on the front side. The reader 17 shown 1n FIG.
5 1s a magnetic card reader. The camera CA1 1s attached to
a middle portion of the pole C4 so as to photograph a
photographing region including a face of a customer who
grips the handle bar C22.

A battery BT 1s attached across the vertical frames C21
and C21 on the lower end side of the handle frame portion
C2. The battery BT 1s a drive power supply of the tablet
terminal TM, the scanner 16, the reader 17, and the camera
CAl.

FIG. 7 1s a block diagram showing a main part circuit of
the 1mage processing server 60. The image processing server
60 has a processor 61, a main memory 62, an auxiliary
storage device 63, a clock 64, a communication interface 65,
and a system transmission line 66. The system transmission
line 66 includes an address bus, a data bus, a control signal
line, and the like. As shown 1n FIG. 7, the processor 61, the
main memory 62, the auxiliary storage device 63, the clock
64, and the communication interface 635 of the image pro-
cessing server 60 are connected to the system transmission
line 66 directly or via a signal input/output circuit not shown
in the drawings. The 1image processing server 60 configures
a computer by the processor 61, the main memory 62, and
the auxiliary storage device 63 and the system transmission
line 66 connecting them.

The processor 61 corresponds to a center portion of the
computer. The processor 61 controls each unit to execute
various functions as the image processing server 60, accord-
ing to an operating system or an application program. The
processor 61 1s, for example, a CPU.

The main memory 62 corresponds to a main storage
portion of the computer. The main memory 62 includes a
non-volatile memory area and a volatile memory area. The
main memory 62 stores the operating system and the appli-
cation program in the non-volatile memory area. Further, the
main memory 62 may store data necessary for the processor
61 to execute processing for controlling each unit 1n the
non-volatile or volatile memory area. The main memory 62
uses the volatile memory area as a work area 1n which data
1s appropriately rewritten by the processor 61. In the main
memory 62, the non-volatile memory area 1s, for example,
a ROM, and the volatile memory area 1s, for example, a
RAM.

The auxiliary storage device 63 corresponds to an auxil-
1ary storage portion of the computer. The auxiliary storage
device 63 1s, for example, an EEPROM, an HDD, or an SSD.
The auxihiary storage device 63 stores data used when the
processor 61 performs various processing or data generated
by the processing of the processor 61. The auxiliary storage
device 63 may also store the application program.

The clock 64 functions as a time information source of the
image processing server 60. The processor 61 clocks the
current date and time, on the basis of time information
clocked by the clock 64.

The communication interface 65 performs transmission
and reception of data with each unit connected via the
network 2, according to a communication protocol. For
example, the communication interface 65 communicates
with the camera CA1, the store entrance camera CA2, the
base camera CA3, and the accounting camera CA4 via the
camera interface 40. Further, the communication interface
65 communicates with at least the purchaser server 70
(communication interface 75) and the provision server 80
(communication interface 85) described later.

A main part circuit of each of the purchaser server 70 and
the provision server 80 1s the same as that of the image
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processing server 60 described above. That 1s, as shown 1n
FIG. 7, the purchaser server 70 has a processor 71, a main
memory 72, an auxiliary storage device 73, a clock 74, a
communication interface 75, and a system transmission line
76. Further, as shown 1n FIG. 7, the provision server 80 has
a processor 81, a main memory 82, an auxiliary storage
device 83, a clock 84, a communication interface 85, and a
system transmission line 86. The communication interface
75 of the purchaser server 70 communicates with at least the
image processing server 60 (communication interface 65)
and the provision server 80 (communication interface 85).
Further, the communication interface 75 of the provision
server 80 communicates with at least the purchaser server 70
(the communication intertace 75) and the information ter-
minal 10.

FIG. 8 1s a schematic diagram showing a format of
photographing data D1 output from the 1mage processing
server 60 to the purchaser server 70. FIG. 9 1s a flowchart
showing information processing executed by the processor
61 of the image processing server 60, according to a control
program. FIGS. 10 to 14 are tlowcharts showing information
processing executed by the processor 71 of the purchaser
server 70, according to a control program. FIG. 135 15 a
flowchart showing information processing executed by the
processor 81 of the provision server 80, according to a
control program. Hereinafter, a main operation of the store
system 1 will be described using FIGS. 8 to 16. The
operation described below 1s an example. If a similar result
1s obtained, a processing procedure can be approprately
changed and implemented.

First, the store entrance camera CA2, the base camera
CA3, and the accounting camera CA4 repeat a photograph-
ing operation at a constant cycle during a period of time
from a store opening time to a store closing time. Each of the
store entrance camera CA2, the base camera CA3, and the
accounting camera CA4 outputs image data obtained by the
photographing operation to the camera interface 40 together
with a camera ID of the own device. The camera ID and the
image data output to the camera interface 40 are sent to the
image processing server 60 via the network 2. The cart
camera CAl 1s activated when a user logs into the informa-
tion terminal 10, and repeats the photographing operation at
the constant cycle. The photographing operation 1s continu-
ously performed until the user logs out from the information
terminal 10. The image data obtained by photographing by
the cart camera CA1 1s wirelessly transmitted via the wire-
less unit 14 together with the camera ID of the own device
under the control of the processor 11, and 1s received by the
access point 20. The camera ID and the image data received
by the access point 20 are sent to the 1mage processing
server 60 via the network 2. Hereinatter, the camera 1D and
the 1mage data may be simply referred to as image data.

Here, the mformation processing of the image processing
server 60 will be described using FIG. 9. In Actl of FIG. 9,
the processor 61 of the 1image processing server 60 waits for
the image data. When the image data 1s sent via the network
2, 1n Actl, the processor 61 determines that the image data
has been received by the communication interface 65 (YES
in Actl), and the processing of the processor 61 proceeds to
processing of Act2. In Act2, the processor 61 acquires the
date and time clocked by the clock 64 as a photographing
time from the clock 64. Next, in Act3, the processor 61
analyzes the image data and extracts a face image of a
person.

In Actd, the processor 61 confirms whether or not a
predetermined face 1mage has been extracted. The predeter-
mined face image 1s a face image capable of recognizing the
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face of the person at a certain recognition rate or more.
When the processor 61 confirms that no face image has been
extracted (NO 1n Actd), the processing of the processor 61
proceeds to processing of ActS. In Act5, the processor 61
discards the image data. If the image data 1s discarded, the
processor 61 ends the processing on the image data recerved
in Actl described above.

On the other hand, when the processor 61 confirms that
the face image has been extracted in Actd (YES 1n Actd), the
processing of the processor 61 proceeds to processing of
Act6. In Act6é, the processor 61 acquires the camera 1D
received together with the image data by the communication
interface 65. In Act7, the processor 61 searches the camera
database 91. That 1s, the processor 61 searches the camera
database 91 for the acquired camera ID to be search target
data (data of a search key). Then, in Act8, the processor 61
reads, from the camera database 91, the camera record 91R
(refer to FIG. 2) including the camera 1D to be the search
target data. The processor 61 acquires a camera classifica-
tion from the read camera record 91R.

In Act9, the processor 61 confirms whether or not the
acquired camera classification indicates the cart camera
CA1l. When the processor 61 confirms that the acquired
camera classification indicates the cart camera CA1 (YES 1n
Act9), the processing of the processor 61 proceeds to
processing of Actl0. In Actl0, the processor 61 acquires a
cart number to be camera data of the camera record 91R.

When the processor 61 confirms that the camera classi-
fication does not indicate the cart camera CA1 (NO 1n Act9),
the processing of the processor 61 proceeds to processing of
Actll. That 1s, when the processor 61 confirms that the
camera classification indicates the store entrance camera
CA2, the base camera CA3, or the accounting camera CA4,
the processing of the processor 61 proceeds to the process-
ing of Actll. In Actll, the processor 61 acquires the 1n-store
coordinates to be the camera data of the camera record 91R.

If the processor 61 ends the processing of Actl0 or Actll,
in Actl2, the processor 61 generates the photographing data
D1 of the format shown 1n FIG. 8. That 1s, the processor 61
generates the photographing data D1 including the camera
ID acquired m Act6, the camera classification acquired 1n
Act8, the photographing time acquired in Act2, the cart
number or the in-store coordinates to be the camera data
acquired 1 Actl0 or Actll, and the face image extracted 1n
Act3. In Actl3, the processor 61 controls the communication
interface 65 so as to output the photographing data D1 to the
purchaser server 70. The generated photographing data D1
1s transmitted from the communication interface 65 to the
purchaser server 70 via the network 2 by the above control.

After transmitting the photographing data D1 to the
purchaser server 70, in Actl4, the processor 61 confirms
whether or not another face image 1s extracted from the
image data (image data received i Actl), that 1s, a face
image diflerent from the face image (refer to Act3) extracted
immediately before 1s extracted. When the processor 61
confirms that another face image 1s extracted (YES 1n
Actl4), the processing of the processor 61 returns to the
processing of Actl2. That 1s, when the processor 61 extracts
a plurality of face images from the 1mage data, the processor
61 generates photographing data D1 different from the
photographing data D1 generated immediately before in
only the face image, and controls the communication inter-
face 65 so as to output the photographing data D1 to the
purchaser server 70. As described above, when the plurality
of face 1mages 1s extracted from the image data, the pro-
cessor 61 generates the photographing data D1 by the
number of the face images, and controls the communication
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interface 65 so as to output the photographing data D1 to the
purchaser server 70. Further, in Actl4, when the processor
61 confirms that another face 1mage 1s not extracted (NO 1n
Actl4), the processing of the processor 61 ends.

That 1s, if the photographing data D1 corresponding to the
number of face images extracted from the image data 1s
output, the processor 61 ends the processing on the image
data.

Next, an operation of the purchaser server 70 will be
described using FIGS. 10 to 14. FIG. 10 1s a tflowchart
showing information processing executed by the purchaser
server 70. In Act21 of FIG. 10, the processor 71 of the
purchaser server 70 waits for the photographing data D1. IT
the photographing data D1 1s sent from the 1mage processing
server 60 via the network 2, the processor 71 determines that
the photographing data D1 has been received by the com-
munication mterface 75 (YES 1n Act21), and the processing
of the processor 71 proceeds to processing of Act22. In
Act22, the processor 71 acquires the camera classification
from the photographing data D1 (refer to FIG. 8). Then, 1n
Act23, the processor 71 confirms whether or not the camera
classification of the photographing data D1 indicates the
store entrance camera CA2. When the processor 71 confirms
that the camera classification indicates the store entrance
camera CA2 (YES in Act23), the processing of the processor
71 proceeds to processing of Act24. In Act24, the processor
71 executes store entrance camera processing. The store
entrance camera processing includes processing for gener-
ating the purchaser record 92R (refer to FIG. 3) of a
purchaser who has newly entered the store and storing the
generated purchaser record 92R 1n the purchaser database
92.

FIG. 11 1s a flowchart specifically showing the store
entrance camera processing. As described above, the store
entrance camera CA2 photographs a face image of the
purchaser who enters the store. Therefore, the face 1mage
included 1n the photographing data D1 (refer to FIG. 8)
generated from the image obtained by photographing by the
store entrance camera CA2 1s the face image of the pur-
chaser who has entered the store.

When the processor 71 starts the store entrance camera
processing, the processor 71 acquires the face image from
the photographing data D1 (refer to FIG. 8) 1n Act31 of FIG.
11. Then, 1n Act32, the processor 71 searches the purchaser
database 92. That 1s, the processor 71 searches the purchaser
database 92 for the face image to be search target data.
Specifically, for example, the processor 71 sequentially
compares the face image to be the search target data and the
face 1image of the purchaser record 92R (refer to FIG. 3) 1n
which an accounting tlag i1s not set to “1”. Then, in Act33,
the processor 71 {inds the purchaser record 92R including a
face 1mage having a similarity that can be i1dentified as the
same person as the person of the face image to be the search
target data. When the processor 71 finds the corresponding
purchaser record 92R (YES 1n Act33), the processor 71 ends
the store entrance camera processing. That 1s, when the
processor 71 confirms that the purchaser record 92R includ-
ing the face image having the similarity that can be identified
as the same person as the person of the face image acquired
in Act31 i1s already stored in the purchaser database 92, the
processor 71 ends the store entrance camera processing.

When the processor 71 does not find the corresponding
purchaser record 92R (NO 1n Act33), the processing of the
processor 71 proceeds to processing of Act34. In other
words, when the processor 71 confirms that the purchaser
record 92R including the face image having the similarity
that can be 1dentified as the same person as the person of the
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face 1mage acquired in Act31 1s not stored in the purchaser
database 92, the processing of the processor 71 proceeds to
the processing of Act34. In Act34, the processor 71 gener-
ates a new purchaser ID. Next, in Act35, the processor 71
determines an attribute such as the gender and the age of the
purchaser from the face image (refer to Act31) included in
the photographing data D1 (refer to FIG. 8). Next, in Act36,
the processor 71 acquires the photographing time of the
photographing data D1 as the store entrance time. Next, in
Act37, the processor 71 generates position information from
the photographing time and the in-store coordinates of the
photographing data D1.

Then, 1n Act38, the processor 71 generates the purchaser
record 92R (refer to FIG. 3) from the purchaser ID, the
purchaser attribute, the store entrance time, and the position
information obtained by the processing of Act34 to Act37
and the face 1image included in the photographing data D1.
The cart number 1s not described in the purchaser record
92R. Further, the accounting flag 1s reset to “0”. In Act39,
the processor 71 stores the purchaser record 92R in the
purchaser database 92. If the processor 71 stores the pur-
chaser record 92R 1n the purchaser database 92, the proces-
sor 71 ends the store entrance camera processing.

As described above, if the purchaser enters the store from
the entrance of the store, the face 1image of the purchaser 1s
photographed by the store entrance camera CA2. If the face
image ol the purchaser 1s photographed by the store entrance
camera CA2, the purchaser record 92R to which the pur-
chaser ID unique to the purchaser has been set 1s generated,
and the purchaser record 92R 1s stored in the purchaser
database 92. However, when the purchaser for whom the
purchaser record 92R 1s created leaves the store and enters
the store again, in the processing of Act33 of FIG. 11, the
processor 71 finds the purchaser record 92R storing a face
image having a similarity that can be 1dentified as the same
person as the person who has entered the store again. Then,
when the processor 71 finds the corresponding purchaser
record 92R (YES in Act33), the processor 71 ends the store
entrance camera processing. Therefore, the purchaser
records of the same purchaser are not redundantly generated.

Description returns to the description of FIG. 10. When
the processor 71 ends the store entrance camera processing,
(Act24 1 FIG. 10), the processor 71 ends the processing on
the photographing data D1 received 1in Act21.

Meanwhile, when the processor 71 confirms that the
camera classification acquired from the photographing data
D1 (refer to FIG. 8) does not indicate the store entrance
camera CA2 (NO 1n Act23), the processing of the processor
71 proceeds to processing of Act25. In Act235, the processor
71 confirms whether or not the camera classification of the
photographing data D1 indicates the cart camera CA1. When
the processor 71 confirms that the camera classification
indicates the cart camera CA1 (YES 1n Act25), the process-
ing of the processor 71 proceeds to processing of Act26. In
Act26, the processor 71 executes cart camera processing.
The cart camera processing includes processing for setting a
cart number to the purchaser record 92R of the purchaser
who performs shopping by operating the cart SC and updat-
ing the purchaser record 92R.

FIG. 12 1s a flowchart specifically showing the cart
camera processing. As described above, the cart camera
CA1 photographs a face image of the purchaser who oper-
ates the cart SC. Therefore, the face image included 1n the
photographing data D1 generated from the image obtained
by photographing by the cart camera CA1 i1s the face image
of the purchaser who performs shopping by operating the
cart SC.
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When the processor 71 starts the cart camera processing,
the processor 71 acquires the face image from the photo-
graphing data D1 (refer to FIG. 8) in Actd1. Then, 1n Act42,
the processor 71 searches the purchaser database 92. That 1s,
the processor 71 searches the purchaser database 92 for the
face 1image to be the search target data. Specifically, for
example, the processor 71 sequentially compares the face
image to be the search target data and the face 1image of the
purchaser record 92R in which an accounting tlag 1s not set
to “1”. Then, 1n Actd43, the processor 71 finds the purchaser
record 92R including a face image having a similarity that
can be 1dentified as the same person as the person of the face
image to be the search target data. When the processor 71
finds the corresponding purchaser record 92R (YES 1n
Actd3), the processing of the processor 71 proceeds to
processing ol Actd4. In other words, when the processor 71
confirms that the purchaser record 92R including the face
image having the similarity that can be identified as the same
person as the person of the face image acquired 1n Actd1 1s
stored 1n the purchaser database 92, the processing of the
processor 71 proceeds to the processing of Actdd. In Actdd,
the processor reads the corresponding purchaser record 92R
as the purchaser record 92R to be an update target, from the
purchaser database 92.

In Act45, the processor 71 confirms whether or not the
cart number 1s set to the read purchaser record 92R. When
the processor 71 confirms that the cart number 1s set (YES
in ActdS), the processing of the processor 71 proceeds to
processing of Actd6. In Act46, the processor 71 confirms
whether or not the cart number set to the purchaser record
92R 1s matched with the cart number included in the
photographing data D1 (refer to FIG. 8). When the processor
71 confirms that both the cart numbers are matched (YES 1n
Actd6), the processor 71 ends the cart camera processing.

When the processor 71 confirms that the cart number 1s
not set to the purchaser record 92R to be the update target
(NO 1n Actd5), the processing of the processor 71 proceeds
to Actd7. Further, when the processor 71 confirms that the
cart number set to the purchaser record 92R 1s not matched
with the cart number included 1n the photographing data D1
(NO 1n Actd6), the processing of the processor 71 proceeds
to processing ol Actd7.

In Actd7, the processor 71 acquires the cart number
included in the photographing data D1. Then, 1n Act48, the
processor 71 describes (sets) the cart number acquired in
Actd7 1n the purchaser record 92R to be the update target.
After describing the cart number, the processor 71 over-
writes and stores the purchaser record 92R 1n the purchaser
database 92. In this way, the processor 71 ends the cart
camera processing.

As described above, i1 the purchaser operates the cart SC,
a face 1image of the purchaser 1s photographed by the cart
camera CAl. If the face image of the purchaser 1s photo-
graphed by the cart camera CA1, the cart number of the cart
SC operated by the purchaser 1s described in the purchaser
record 92R including the face image of the purchaser. That
1s, 1f the face image of the purchaser 1s photographed by the
cart camera CA1, the cart number of the cart SC operated by
the purchaser 1s described 1n the purchaser record 92R to
which the purchaser ID unique to the purchaser has been set.

When the cart number of the cart SC operated by the
purchaser 1s already described in the purchaser record 92R,
the processor confirms that the cart number set to the
purchaser record 92R and the cart number included 1n the
photographing data D1 are matched (YES 1n Actd6 of FIG.
12). When the processor confirms that both the cart numbers
are matched, the processor ends the cart camera processing.
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Therefore, when the cart number of the cart SC operated by
the purchaser 1s already described in the purchaser record
92R, the processing of Actd7 and Act48 1s not executed.
However, when the purchaser starts operating another cart
SC, the processor confirms that the cart number set to the

purchaser record 92R and the cart number included 1n the
photographing data D1 are not matched (NO in Actd6 of
FIG. 12). Therefore, the processing of Act47 and Act48 is
executed. For this reason, a cart number of the latest cart SC
operated by the purchaser identified by the purchaser ID of
the purchaser record 92R 1s described in the purchaser
record 92R.

Incidentally, 1n Act43, when the processor 71 does not
find the purchaser record 92R storing the face image having
the stmilarity that can be 1dentified as the same person as the
person of the face image to be the search target data (NO 1n
Actd3 of FIG. 12), the processing of the processor 71
proceeds to the processing of Act34 of the store entrance
camera processing shown i FIG. 11. That 1s, when the
processor 71 confirms that the purchaser record 92R 1nclud-
ing the face image having the similarity that can be identified
as the same person as the person of the face image acquired
in Actdl 1s not stored in the purchaser database 92, the
processing of the processor 71 proceeds to the processing of
Act34 of the store entrance camera processing shown in
FIG. 11. Then, the processor 71 executes the processing of
Act34 to Act39 as described above. At this time, 1n Act37,
the processor 71 generates position information only from
the photographing time. Further, in Act38, the processor 71
describes the cart number in the purchaser record 92R.

Therefore, a purchaser who 1s not photographed by the
store entrance camera CA2 operates the cart SC, so that a
purchaser record 92R to which a purchaser ID unique to the
purchaser has been set 1s generated. Then, the generated
purchaser record 92R 1s stored 1n the purchaser database 92.

Description returns to the description of FIG. 10. When
the processor 71 ends the cart camera processing (Act26 in
FIG. 10), the processor 71 ends the processing on the
photographing data D1 recerved in Act21.

When the processor 71 confirms that the camera classi-
fication acquired from the photographing data D1 (refer to
FIG. 8) does not indicate the store entrance camera CA2 and
the cart camera CA1 (NO 1n Act25), the processing of the
processor 71 proceeds to processing of Act27. In Act27, the
processor 71 confirms whether or not the camera classifi-
cation of the photographing data D1 indicates the base
camera CA3. When the processor 71 confirms that the
camera classification indicates the base camera CA3 (YES
in Act27), the processing of the processor 71 proceeds to
processing of Act28. In Act28, the processor 71 executes
base camera processing. The base camera processing
includes processing for updating the purchaser record 92R
by describing position information in the purchaser record
92R of the purchaser who has come to the sales tloor base.
Further, the base camera processing includes processing for
transmitting a provision command based on the updated
purchaser record 92R to the provision server 80.

FIG. 13 1s a flowchart specifically showing the base
camera processing. As described above, the base camera
CA3 photographs a face image of the purchaser who has
come to the sales floor base. Therefore, the face image
included 1n the photographing data D1 generated from the
image obtained by photographing by the base camera CA3
1s a face 1mage of the purchaser who has come to the sale
tfloor base.

When the processor 71 starts the base camera processing,
the processor 71 acquires the face image from the photo-
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graphing data D1 (refer to FIG. 8) in Act51. Then, 1n Act52,
the processor 71 searches the purchaser database 92. That 1s,
the processor 71 searches the purchaser database 92 for the
acquired face 1mage to be the search target data. Specifically,
for example, the processor 71 sequentially compares the face
image to be the search target data and the face image of the
purchaser record 92R in which an accounting flag 1s not set
to “1”. Then, 1n Act53, the processor 71 finds the purchaser
record 92R including a face image having a similarity that
can be 1dentified as the same person as the person of the face
image to be the search target data. When the processor 71
finds the corresponding purchaser record 92R (YES 1n
Act53), the processing of the processor 71 proceeds to
processing of Act54. That 1s, when the processor 71 confirms
that the purchaser record 92R including the face image
having the similarity that can be identified as the same
person as the person of the face image acquired 1 Act31 1s
stored 1n the purchaser database 92, the processing of the
processor 71 proceeds to the processing of Act54. In Act54,
the processor reads the corresponding purchaser record 92R
as the purchaser record 92R to be an update target, from the
purchaser database 92.

In Act55, the processor 71 generates position information
from the photographing time and the in-store coordinates
included 1n the photographing data D1 (refer to FIG. 8).
Then, 1n Act56, the processor 71 describes the position
information generated 1n Act35 in the purchaser record 92R
to be the update target. After describing the position infor-
mation, the processor 71 overwrites and stores the purchaser
record 92R 1n the purchaser database 92. At this time, when
the position information 1s already described in the pur-
chaser record 92R, instead of the position information, the
position mformation generated i Act55 1s described.

In Act57, the processor 71 confirms whether or not the
cart number 1s described 1n the purchaser record 92R to be
the update target. When the processor 71 confirms that the
cart number 1s not described (NO 1n Act37), the processor 71
ends the base camera processing.

When the processor 71 confirms that the cart number 1s
described in the purchaser record 92R to be the update target
(YES 1n Act57), the processing of the processor 71 proceeds
to processing of Act58. In Act38, the processor 71 controls
the communication interface 75 so as to transmit the provi-
s1ion command to the provision server 80. By this control, the
communication interface 75 transmits the provision com-
mand to the provision server 80 via the network 2. The
provision command includes each data of the position
information, the purchaser attribute, and the cart number
described in the purchaser record 92R to be the update
target. In this way, the processor 71 ends the base camera
processing.

As described above, 11 the purchaser moves to the position
to be the base, the face 1image of the purchaser 1s photo-
graphed by the base camera CA3 provided at the base. It the
face 1mage of the purchaser 1s photographed by the base
camera CA3, position information where the in-store coor-
dinates and the current date and time for the base camera
CA3 have been associated 1s described in the purchaser
record 92R including the face image of the purchaser. That
1s, 1f the face 1image of the purchaser 1s photographed by the
base camera CA3, the position information where the in-
store coordinates and the current date and time for the base
camera CA3 have been associated 1s described in the pur-
chaser record 92R to which the purchaser ID unique to the
purchaser has been set. Then, the provision command
including the purchaser attribute and the cart number
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described in the purchaser record 92R together with the
position information 1s transmitted to the provision server
80.

Incidentally, 1n Act53, when the processor 71 does not
find the purchaser record 92R storing the face image having
the stmilarity that can be 1dentified as the same person as the
person of the face 1image to be the search target data (No in
Act53), the processing of the processor 71 proceeds to the
processing of Act34 of the store entrance camera processing,
shown in FIG. 11. That 1s, when the processor 71 confirms
that the purchaser record 92R storing the face image having,
the similarity that can be 1dentified as the same person as the
face 1mage acquired in Act51 1s not stored in the purchaser
database 92, the processing of the processor 71 proceeds to
the processing of Act34 of the store entrance camera pro-
cessing shown 1in FIG. 11. Then, the processor 71 executes
the processing of Act34 to Act39 as described above.

Therefore, a purchaser who has not been photographed by
the store entrance camera CA2 or the cart camera CAl
moves to the base 1n the store, and a purchaser record 92R
to which a purchaser 1D unique to the purchaser has been set
1s generated. Then, the generated purchaser record 92R 1is
stored 1n the purchaser database 92.

Description returns to the description of FIG. 10. When
the processor 71 ends the base camera processing (Act28 in
FIG. 10), the processor 71 ends the processing on the
photographing data D1 received i Act21.

When the processor 71 confirms that the camera classi-
fication acquired from the photographing data D1 does not
indicate the store entrance camera CA2, the cart camera
CAl, and the base camera CA3 1 Act27 (NO 1n Act27) the
processing of the processor 71 proceeds to processing of
Act29. In Act29, the processor 71 executes accounting
camera processing. The accounting camera processing
includes processing for setting “1” indicating that account-
ing has been performed to the accounting flag of the pur-
chaser record 92R of the purchaser who performs account-
ing by the accounting machine 30 and updating the
purchaser record 92R.

FIG. 14 1s a flowchart specifically showing a procedure of
the accounting camera processing. As described above, the
accounting camera CA4 photographs a face image of the
purchaser who performs accounting by the accounting
machine 30. Therefore, the face 1mage included in the
photographing data D1 generated from the image obtained
by photographing by the accounting camera CA4 1s the face
image of the purchaser who performs accounting by the
accounting machine 30.

When the processor 71 starts the accounting camera
processing, 1 Act6l, the processor 71 acquires the face
image from the photographing data D1. Then, in Act62, the
processor 71 searches the purchaser database 92. That 1s, the
processor 71 searches the purchaser database 92 for the
acquired face 1mage to be the search target data. Specifically,
for example, the processor 71 sequentially compares the face
image to be the search target data and the face image of the
purchaser record 92R 1n which an accounting tlag 1s not set
to “1”. Then, 1n Act63, the processor 71 finds the purchaser
record 92R storing the face image having the similarity that
can be 1dentified as the same person as the person of the face
image to be the search target data. When the processor 71
finds the corresponding purchaser record 92R (YES 1n
Act63), the processing of the processor 71 proceeds to
processing of Act64. That 1s, when the processor 71 confirms
that the purchaser record 92R storing the face image having,
the similarity that can be 1dentified as the same person as the
person of the face image acquired in Acté6l 1s stored in the
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purchaser database 92, the processing of the processor 71
proceeds to the processing of Act64. In Act64, the processor
71 reads the corresponding purchaser record 92R as the
purchaser record to be the update target, from the purchaser
database 92.

In Act65, the processor 71 sets the accounting flag of the
purchaser record 92R to “1”. Then, 1n Act66, the processor
71 overwrites and stores the purchaser record 92R to be the
update target 1n the purchaser database 92. In this way, the
processor 71 ends the accounting camera processing.

As described above, if the purchaser 1s photographed by
the accounting camera CA4, the accounting flag F of the
purchaser record 92R to which the purchaser ID unique to
the purchaser has been set 1s updated from *“0” to “17.
Therefore, thereafter, the purchaser record 92R 1s excluded
from the search target 1n the cart camera processing, the base
camera processing, and the accounting camera processing
described above.

In Act63, when the processor 71 does not find the pur-
chaser record 92R storing the face image having the simi-
larity that can be 1dentified as the same person as the person
of the face 1image to be the search target data (NO 1n Act63),
the processor 71 ends the accounting camera processing.
That 1s, when the processor 71 confirms that the purchaser
record 92R storing the face image having the similarity that
can be 1dentified as the same person as the person of the face
image acquired i Act6l 1s not stored in the purchaser
database 92, the processor 71 ends the accounting camera
processing.

Description returns to the description of FIG. 10. When
the processor 71 ends the accounting camera processing
(Act29 1n FIG. 10), the processor 71 ends the processing on
the photographing data D1 received in Act21.

Next, an operation of the provision server 80 will be
described using FIG. 15. When the processor 81 of the
provision server 80 receives the provision command from
the purchaser server 70 via the communication interface 83
(refer to Act58 of FIG. 13), the processor 81 starts the
information processing shown in the flowchart of FIG. 15.
That 1s, 1 Act71, the processor 81 acquires the in-store
coordinates of the position information included in the
provision command. Further, in Act72, the processor 81
acquires the purchaser attribute included i the provision
command. Further, in Act73, the processor 81 acquires the
cart number included 1n the provision command.

In Act74, the processor 81 searches the provision infor-
mation database 93. That 1s, the processor 81 searches the
provision mformation database 93 for the in-store coordi-
nates acquired from the provision command and the pur-
chaser attribute to be the search target data. In Act75, the
processor 81 determines whether or not the provision infor-
mation record 93R (refer to FIG. 4) including the in-store
coordinates to be the search target data as the base coordi-
nates and including the purchaser attribute matched with the
purchaser attribute to be the search target data exists in the
provision information database 93. When the corresponding
provision mformation record 93R 1s not stored 1n the pro-
vision information database 93 (NO 1n Act75), the processor
81 ends this processing.

When the processor 81 determines that the corresponding
provision mnformation record 93R is stored in the provision
information database 93 (YES 1n Act75), the processing of
the processor 81 proceeds to processing of Act76. In Act76,
the processor 81 reads display data from the corresponding
provision information record 93R (refer to FIG. 4). Then, in
Act77, the processor 81 controls the communication inter-
face so as to transmit the display data to the information
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terminal 10 provided in the cart SC identified by the cart
number acquired by the processing of Act73. That 1s, the
processor 81 controls the communication interface 85 so as
to transmit the display data to the information terminal 10
identified by the cart number. By this control, the commu-
nication interface 85 transmits communication data includ-
ing the cart number and the display data to the corresponding
information terminal 10. That 1s, the communication data 1s
sent to the access point 20 via the network 2 and 1s wirelessly
transmitted from the access point 20 to the corresponding
information terminal 10. In this way, the processor 81 ends
the processing when the provision command i1s received
from the purchaser server 70.

The communication data wirelessly transmitted from the
access point 20 1s recerved by the information terminal 10.
The processor 11 of the information terminal 10 having
received the communication data via the wireless unit 14
confirms whether or not the cart number mcluded m the
communication data 1s matched with the cart number stored
in the auxiliary storage device 13. Then, when the processor
11 confirms that both the cart numbers are not matched, the
processor 11 discards the communication data. When the
processor 11 confirms that both the cart numbers are
matched, the processor 11 displays display data included in
the communication data on the touch panel 15.

As described above, when the purchaser moves to the
position to be the base, it 1s determined whether or not
information including the purchaser attribute exists in infor-
mation to be provided to the purchaser set with respect to the
base. When the mnformation including the purchaser attribute
exists, the information 1s displayed on the touch panel 15 of
the information terminal 10 provided 1n the cart SC operated
by the purchaser.

For example, when the purchaser comes in front of the
product shell on which the bargains have been displayed, an
image for introducing the bargains that are estimated to
increase purchase desire 1n the case of the gender or the age
of the purchaser 1s displayed on the touch panel 135. For
example, when the purchaser comes 1n front of the product
shelf on which products to be ingredients of a recommended
recipe have been displayed an 1mage for introducing the
recipe that 1s estimated to increase appetite in the case of the
gender or the age of the purchaser 1s displayed on the touch
panel 15.

Conversely, when there 1s no bargain that 1s estimated to
increase purchase desire 1n the case of the gender or the age
of the purchaser even if the purchaser comes 1n front of the
product shell on which the bargains have been displayed, an
image 1s not displayed on the touch panel 15. Similarly,
when there 1s no recipe that 1s estimated to increase appetite
in the case of the gender or the age of the purchaser even 1f
the purchaser comes 1n front of the product shelf on which
the products to be the ingredients of the recommended
recipe have been displayed, an image 1s not displayed on the
touch panel 15.

Here, in the purchaser server 70, a computer mainly
including the processor 71 executes the processing of Act34
to Act39 of FIG. 11. As a result, the purchaser server 70
(processor 71) functions as a person identification mecha-
nism for identifying, from the image obtained by photo-
graphing by the store entrance camera CA2, the cart camera
CAl, or the base camera CA3, the purchaser whose face 1s
projected on the image.

Further, in the purchaser server 70, the computer mainly
including the processor 71 executes the processing of Act33
of FIG. 11. As a result, the purchaser server 70 (processor
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71) functions as an attribute determination mechanism for
determining the attribute such as the gender and the age of
the purchaser.

Further, 1in the purchaser server 70, the computer mainly
including the processor 71 executes the processing of Actdl
to Actd8 of FIG. 12. As a result, the purchaser server 70
(processor 71) functions as an association mechanism for
associating the face 1mage of the purchaser operating the
cart SC and the information terminal 10 provided 1n the cart
SC, from the image obtained by photographing by the cart
camera CAL.

On the other hand, 1n the provision server 80, a computer
mainly including the processor 81 executes the processing of
Act71 of FIG. 15. As a result, the provision server 80
(processor 81) functions as a place 1dentification mechanism
for 1dentitying a place from the information of the base
camera CA3 on which the face of the purchaser has been
projected.

Further, in the provision server 80, the computer mainly
including the processor 81 executes the processing of Act73
of FIG. 15. As a result, the provision server 80 (processor
81) functions as a terminal identification mechanism for
identifying the imformation terminal 10 used by the pur-
chaser. Specifically, the provision server 80 (processor 81)
identifies the information terminal 10 associated with the
face 1mage of the purchaser 1dentified by the person 1den-
tification mechanism (Act34 to Act39 of FIG. 11).

Further, in the provision server 80, the computer mainly
including the processor 81 executes the processing of Act74
to Act77 of FIG. 15. As a result, the provision server 80
(processor 81) functions as a provision mechanism for
providing information according to the place to the infor-
mation terminal 10. Further, in the provision server 80, the
computer mainly including the processor 81 executes the
processing of Act74 to Act77 including the processing of
Act72. As a result, the provision server 80 (processor 81)
functions as a provision mechanism for providing informa-
tion according to the attribute of the purchaser and the place.

Therefore, in the present embodiment, the information
provision device 1s configured by the purchaser server 70
managing the purchaser database 92 and the provision server
80 managing the provision information database 93. The
information provision device may be configured to include
the 1mage processing server 60 for managing the camera
database 91. The information provision device can be con-
figured by one server instead of a plurality of servers.

As apparent from the above description, according to the
present embodiment, 1t 1s possible to provide the informa-
tion related to the place where the purchaser i1s located via
the information terminal 10 used by the purchaser, without
tracking the behavior of the purchaser. Further, since it 1s not
necessary to track the behavior of the purchaser, 1t 1s
possible to eliminate the use of wireless positioning tech-
nology such as GPS and beacons.

Further, according to the present embodiment, 1t 1s pos-
sible to selectively provide information regarding the attri-
bute such as the gender and the age of the purchaser, so that
it 1s possible to further increase the purchase desire of the
purchaser and to appropriately provide information capable
of being accepted by the purchaser.

Further, the information 1s provided from the information
terminal 10 provided in the cart SC used by the purchaser.
For this reason, 1t 1s not necessary for the purchaser to
operate a terminal such as a smart phone to obtain the
information. Therefore, according to the present embodi-
ment, 1t 1s possible to achieve an el

ect of providing appro-
priate information without laying a burden on the purchaser.
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In the first embodiment, the case where the purchaser 1s
regarded as one person, and when the purchaser moves to

the base, information regarding the base 1s provided to the
purchaser has been exemplified. However, the purchasers
also 1nclude purchasers who come to the store in a group,
like being accompanied by children, married couples,
friends, and the like.

Second Embodiment

Therefore, when someone 1n the group of the purchasers
who have come to the store 1n the group moves to the base,
an information provision device according to a second
embodiment displays imnformation regarding the base on the
information terminal 10 of the cart SC used by the group.
Hereinaftter, the second embodiment will be described using
FIG. 16.

FIG. 16 1s a flowchart showing information processing
executed by the processor 81 of the provision server 80
receiving the provision command via the commumnication
interface 85. This information processing corresponds to the
processing shown by the flowchart of FIG. 15 1n the first
embodiment. Therefore, the processing common to that 1n
the first embodiment 1s denoted by the same reference
numerals as those 1n FIG. 15, and the detailed description 1s
omitted. Further, the information provision device according
to the second embodiment has a configuration common to
the configuration described using FIGS. 1 to 14 in the first
embodiment. Therefore, in the following description, the
description of FIGS. 1 to 14 1s omutted.

When the processor 81 of the provision server 80 receives
the provision command via the communication interface 85,
the processor 81 starts the information processing shown in
the tlowchart of FIG. 16. That 1s, the processor 81 acquires
the in-store coordinates of the position information, the
purchaser attribute, and the cart number from the provision
command, in Act71 to Act73.

Next, in Act81, the processor 81 controls the communi-
cation interface 85 to output a cart number inquiry command
to the purchaser server 70. By this control, the communi-
cation interface 85 transmits the cart number mquiry com-
mand to the purchaser server 70 via the network 2. The
inquiry command includes the cart number acquired from
the provision command.

The processor 71 of the purchaser server 70 that has
received the mquiry command searches the purchaser data-
base 92 for the cart number included in the mnquiry command
to be the search target data, as the search data. Then, the
processor 71 extracts all the purchaser records 92R 1nclud-
ing the cart number to be the search target data from the
purchaser records 92R 1n which the accounting flag 1s not set
to “1”. The processor 71 controls the communication inter-
tace 73 to transmit the purchaser record 92R extracted from
the purchaser database 92 to the provision server 80. By this
control, the communication interface 75 transmits the pur-
chaser record 92R extracted from the purchaser database 92
to the provision server 80 via the network 2.

As described i1n the first embodiment, when the face
image of the purchaser 1s acquired from the image obtained
by photographing by the cart camera CA1, the cart number
of the cart SC provided with the cart camera CAl 1s
described 1n the purchaser record 92R to which the pur-
chaser ID of the purchaser has been set. When the purchasers
are the group, one cart SC 1s usually shared by members of
the group. Therefore, there 1s a high possibility that a
plurality of members in the group i1s photographed by the
cart camera CAl. When the plurality of members 1s photo-
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graphed by one cart camera CAl, the same cart number 1s
described 1n the purchaser record 92R of each member. As
a result, 1 response to the mquiry of the cart number from
the provision server 80, a plurality of purchaser records 92R
1s transmitted from the purchaser server 70.

Therefore, in Act81, the processor 81 of the provision
server 80 mnquires for the cart number. Then, after inquiring
for the cart number, 1n Act82, 1t 1s confirmed whether or not
the plurality of purchaser records 92R has been received.

When the processor 81 confirms that the plurality of pur-
chaser records 92R has been recerved (YES 1n Act82), the

processing ol the processor 81 proceeds to processing of
Act83. In Act83, the processor 81 collects purchaser attri-
butes from the plurality of purchaser records 92R. Then, in
Act84, the processor 81 estimates a group attribute from the
plurality of purchaser attributes.

For example, when one of the two purchaser attributes 1s
male and the other 1s female and ages of both the purchasers
are close, the processor 81 estimates the purchaser group as
a married couple or a couple. For example, when the two
purchaser attributes are the same genders and the ages of the
two purchasers are close, the processor 81 estimates the
purchaser group as Iriends. For example, when one of the
three purchaser attributes 1s male, another one 1s female, the
ages of the two purchasers are close, and the age of the
remaining one purchaser attribute 1s a child, the processor 81
estimates the purchaser group as being accompanied by a
family.

After the estimation of the group attribute, 1n Act85, the
processor 81 searches the provision information database
93. That 1s, the processor 81 searches the provision infor-
mation database 93 for the in-store coordinates acquired
from the provision command to be the search target data and
the group attribute estimated by the processing of Act84. In
this case, the provision information database 93 includes the
provision information record 93R in which the group attri-
bute 1s described, instead of the purchaser attribute. In
Act86, the processor 81 determines whether or not the
provision information record 93R including the in-store
coordinates to be the search target data as the base coordi-
nates and including a group attribute matched with the group
attribute to be the search target data exists in the provision
information database 93. When the processor 81 determines
that the corresponding provision mformation record 93R 1s
not stored 1n the provision information database 93 (NO in
Act86), the processor 81 ends the processing (processing
shown in FIG. 16).

Further, when the processor 81 determines that the cor-
responding provision mnformation record 93R is stored in the
provision information database 93 (YES in Act86), the
processing of the processor 81 proceeds to processing of
Act87. In Act87, the processor 81 reads display data from
the corresponding provision information record 93R. Then,
in Act88, the processor 81 controls the communication
interface 85 so as to transmit the display data to the
information terminal 10 provided 1n the cart SC 1dentified by
the cart number acquired 1n the processing of Act73. That 1s,
the processor 81 controls the communication interface 83 so
as to transmit the display data to the information terminal 10
identified by the cart number. By this control, the commu-
nication interface 85 transmits communication data includ-
ing the cart number and the display data to the corresponding
information terminal 10. That 1s, the communication data 1s
sent to the access point 20 via the network 2 and 1s wirelessly
transmitted from the access point 20 to the corresponding
information terminal 10.
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After mmquiring for the cart number (Act81), when the
processor 81 confirms that the number of received purchaser
records 92R 1s only one (NO 1n Act82), the processing of the
processor 81 proceeds to processing of Act85. Then, the
processor 81 executes the same processing as the processing,
of Act74 to Act77 described 1n the first embodiment, in
Act85 to Act88. In this way, the processor 81 ends the
processing when the provision command 1s recerved.

Here, in the provision server 80, a computer mainly
including the processor 81 executes the processing of Act81
to Act84 of FIG. 16. As a result, the provision server 80
(processor 81) functions as estimation mechanism for esti-
mating the group configuration from the attributes of the
plurality of purchasers, when the face images of the plurality
of purchasers are associated with the same information
terminal 10 by the association mechanism.

According to the second embodiment, in the case where
the purchasers are the group, when someone 1n the group
moves to the base, the information regarding the base can be
displayed on the information terminal 10 of the cart SC used
by the group. In that case, for example, when the purchaser
group 1s being accompanied by the family, information
suitable for being accompanied by the family can be dis-
played. For example, when the purchaser group is the
couple, information suitable for the couple can be displayed.

Incidentally, the accounting flag of the purchaser record
92R 1s not set to “1” unless the purchaser identified by the
purchaser record 92R 1s photographed by the accounting
camera CAd4. On the other hand, when the purchasers are the
group, accounting may be performed by a person and the
other members of the purchaser group may not approach the
accounting machine 30. In this case, 1n the purchaser record
92R of the member who has not approached the accounting
machine 30, the accounting flag 1s not set to “1” even 11 the
accounting 1s completed.

Therefore, for example, the accounting flag 1s automati-
cally set to *“1” for the purchaser record 92R of the purchaser
who 1s estimated to complete accounting, after a constant
time elapses from the store entrance time. By adopting the
above processing, 1t 1s possible to prevent the purchaser
record 92R of the purchaser who has completed accounting,
from becoming the search target data.

In this regard, a camera similar to the accounting camera
CAd 1s provided at the entrance of the store. In addition, the
accounting flag of the purchaser record 92R for the pur-
chaser whose face has been photographed by the camera at
the entrance may be set to “1”. In tlhus way, since the
purchaser leaves the store and the accounting flag of the
purchaser record 92R for the purchaser 1s set to “17, this 1s
cllective.

The embodiment of the information provision device that
can provide the information related to the place where the
person 1s located via the terminal used by the person,
without tracking the behavior of the person, has been
described. However, the embodiment 1s not limited thereto.

In the embodiment described above, the terminal used by
the purchaser 1s used as the information terminal 10 pro-
vided 1n the cart SC. The terminal provided 1n the cart SC 1s
not limited to the information terminal 10. For example, the
face 1image of the purchaser and identification information of
a communication terminal such as a smart phone carried and
used by the purchaser are registered in advance. Then, the
provision server 80 may acquire the i1dentification informa-
tion of the communication terminal registered for the face
image obtained by photographing by the base camera CA3
and may provide information according to the base to the
communication terminal identified by the identification
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information. In this case, the cart camera CA1 and the store
entrance camera CA2 become unnecessary.

For example, mn the second embodiment, the provision
server 80 (processor 81) has the function as the estimation
mechanism. The purchaser server 70 (processor 71) may
have the function of the estimation mechanism. In that case,
when the processor 71 of the purchaser server 70 detects the
plurality of purchaser records 92R from the purchaser data-
base 92, the processor 71 estimates the group attribute from
the purchaser attribute of each purchaser record. In addition,
the processor 71 of the purchaser server 70 may notity the
provision server 80 of the group attribute.

In the embodiment described above, 1in the 1mage pro-
cessing server 60, the purchaser server 70, and the provision
server 80, the control program 1s stored in advance in the
main memory or the auxiliary storage device. In this regard,
cach server may be transierred in a state where the control
program 1s not stored 1n the main memory or the auxiliary
storage device. In that case, the control program transferred
separately from the server 1s written to a writable storage
device provided 1n each server, according to the operation of
the user or the like. The control program can be transierred
by recording the control program on a removable recording
medium or performing communication via a network. As
long as the program can be stored as n a CD-ROM, a
memory card, and the like and the device 1s readable, the
form of the recording medium 1s not limited.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the mventions.
Indeed, the novel embodiments described herein may be
embodied 1n a variety of other forms; furthermore, various
omissions, substitutions and changes i1n the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claiams and their equivalents are intended to cover such
forms or modifications as would fall within the scope and
spirit of the inventions.

What 1s claimed 1s:

1. An mformation provision device comprising:

a plurality of cameras that obtain 1images by photograph-
ing a predetermined photographing region including a
person;

a communication interface that communicates with the
plurality of cameras and an information terminal used
by the person;

a storage device that stores a person database and an
information provision database,
the person database storing a person record for identi-

tying the person included in the images obtained by
the plurality of cameras and the information provi-
sion database previously storing an information
record including provision information to be pro-
vided to the person according to position information
indicating an installation position of a predetermined
camera among the plurality of cameras; and

a processor, wherein,

when the image obtained by any camera among the
plurality of cameras 1s received via the communication
interface,
the processor generates the person record including a

face 1mage of the person acquired on the basis of the
received 1image and terminal identification informa-
tion for 1dentitying the information terminal used by
the person acquired on the basis of the received
image and stores the generated person record 1n the
person database, and
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when the 1mage obtained by the predetermined camera 1s
received via the communication interface,
the processor reads the person record including the face
image of the person acquired on the basis of the
recetved 1mage from the person database,
the processor reads the information record according to
the position mformation indicating the installation
position of the predetermined camera generated on
the basis of the received 1image from the information
provision database, and
the processor transmits the provision information
included 1n the read information record to the infor-
mation terminal i1dentified by the terminal identifi-
cation mnformation included 1n the read person record
via the communication interface,
the information provision database previously stores the
information record including the provision information
to be provided to the person, according to the position
information indicating the installation position of the
predetermined camera and attribute information indi-
cating an attribute of the person, and
when the image obtamned by any camera among the
plurality of cameras 1s received via the communication
interface,
the processor:
determines the attribute of the person on the basis of the
recetved 1mage, and
generates the person record including the attribute
information indicating the determined attribute of
the person and stores the generated person record 1n
the person database,
when the 1image obtained by the predetermined camera 1s
recelved via the communication interface,
the processor:
reads the person record including the face image of the
person acquired on the basis of the received image
from the person database,
acquires the terminal identification information and the
attribute mformation included in the read person
record,
reads the information record according to the position
information indicating the installation position of the
predetermined camera generated on the basis of the
recerved 1mage and the acquired attribute mforma-
tion from the mformation provision database, and
transmuits the provision information included 1n the read
information record to the information terminal 1den-
tified by the acquired terminal i1dentification infor-
mation via the communication interface,
the plurality of cameras includes a mobile camera that
obtains an 1mage by photographing a photographing
region including a person who operates a mobile object
including the information terminal, and
when the image obtained by the mobile camera 1s
received via the communication interface,
the processor:
generates the person record including mobile object
identification information for identitying the mobile
object used by the person, acquired on the basis of
the received image, as the terminal i1dentification
information, and stores the generated person record
in the person database, and
when the 1image obtained by the predetermined camera
among the plurality of cameras 1s received via the
communication interface,
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the processor:
reads the person record including the face image of the
person acquired on the basis of the received image
from the person database, acquires the mobile object
identification information and the attribute informa-
tion included in the read person record,
reads the information record according to the position
information indicating the installation position of the
predetermined camera generated on the basis of the
received 1mage and the acquired attribute informa-
tion from the information provision database, and
transmits the provision information included in the read
information record to the information terminal pro-
vided 1n the mobile object identified by the acquired
mobile object identification information via the com-
munication interface.
2. The information provision device according to claim 1,

wherein, when the image obtained by the predetermined
camera 1s received via the communication interface,

the processor:

reads the person record including the face image of the
person acquired on the basis of the recetved 1image from
the person database,

generates the position mformation indicating the instal-
lation position of the predetermined camera on the
basis of the received 1mage,

includes the generated position information in the read
person record to update the read person record,

reads the mformation record according to the position
information included in the updated person record from
the information provision database, and

transmits the provision information included in the read
information record to the information terminal i1denti-
fied by the terminal 1dentification information included
in the read person record via the communication inter-
face.

3. The information provision device according to claim 1,

wherein

the plurality of cameras includes a mobile camera that
obtains an i1mage by photographing a photographing
region including a person who uses a mobile object
including the information terminal, and

when the image obtained by the mobile camera 1is
received via the communication interface,

the processor generates the person record including
mobile object 1dentification information for identifying
the mobile object used by the person, acquired on the
basis of the received 1mage, as the terminal identifica-
tion 1nformation, and stores the generated person
record 1n the person database.

4. The information provision device according to claim 3,

wherein, when the image obtained by the predetermined
camera 1s received via the communication interface,

the processor:
reads the person record including the face image of the
person acquired on the basis of the received image
from the person database,
acquires the mobile object identification information
included 1n the read person record, and
reads the information record according to the position
information indicating the installation position of the
predetermined camera generated on the basis of the
received 1mage from the information provision data-
base.
5. The information provision device according to claim 4,

wherein, when the image obtained by the predetermined
camera 1s received via the communication interface,
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the processor transmits the provision information
included in the read information record to the informa-
tion terminal provided in the mobile object 1dentified
by the acquired mobile object 1dentification informa-
tion via the communication interface.
6. An mformation provision device comprising:
a plurality of cameras that obtain 1mages by photograph-
ing a predetermined photographing region including a
person;
a communication interface that communicates with the
plurality of cameras and an information terminal used
by the person;
a storage device that stores a person database and an
information provision database,
the person database storing a person record for 1denti-
fying the person included 1n the 1images obtained by
the plurality of cameras and the information provi-
sion database previously storing an information
record including provision information to be pro-
vided to the person according to position information
indicating an installation position of a predetermined
camera among the plurality of cameras; and
a processor, wherein,
when the image obtamned by any camera among the
plurality of cameras 1s received via the communication
interface,
the processor generates the person record including a
face 1image of the person acquired on the basis of the
recetved 1mage and terminal identification informa-
tion for identifying the information terminal used by
the person acquired on the basis of the received
image and stores the generated person record 1n the
person database,
when the 1image obtained by the predetermined camera 1s
receirved via the communication interface,
the processor reads the person record including the face
image ol the person acquired on the basis of the
recerved 1mage from the person database,

the processor reads the information record according to
the position information indicating the installation
position of the predetermined camera generated on
the basis of the recerved image from the information
provision database, and

the processor transmits the provision information
included 1n the read information record to the infor-
mation terminal i1dentified by the terminal identifi-
cation mnformation included 1n the read person record
via the communication interface,

the plurality of cameras includes a mobile camera that
obtains an 1mage by photographing a photographing
region including a person who uses a mobile object
including the information terminal,

the information provision database previously stores the
information record including the provision information
to be provided to the person according to the position
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information indicating the installation position of the
predetermined camera and group attribute information
indicating an attribute of a group including a plurality
ol persons,

when the image obtained by any camera among the
plurality of cameras 1s received via the communication
interface,

the processor:

determines an attribute of the person on the basis of the
received 1mage,

generates the position information indicating the mnstal-
lation position of any camera among the plurality of
cameras on the basis of the received image,

acquires mobile object i1dentification information for
identifying the mobile object used by the person on
the basis of the received image as the terminal
identification information,

generates the person record including attribute infor-
mation indicating the determined attribute of the
person, the generated position imnformation, and the
acquired mobile object identification information,
and stores the generated person record in the person
database, and

when the image obtained by the predetermined camera 1s
recerved via the communication interface,

the processor:

reads the person record including the face image of the
person acquired on the basis of the received image
from the person database,

acquires the mobile object identification information
from the read person record,

determines whether or not a plurality of the person
records including the acquired mobile object 1denti-
fication information 1s stored in the person database,

collects the attribute information from each of the
plurality of person records when the plurality of
person records 1s stored 1n the person database,

estimates the attribute of the group including the plu-
rality of persons from the collected attribute infor-
mation,

reads the information record according to the position
information indicating the installation position of the
predetermined camera generated on the basis of the
received 1mage and the group attribute information
indicating the estimated attribute of the group, from
the information provision database, and

transmits the provision information included in the read
information record to the information terminal pro-
vided 1n the mobile object 1dentified by the acquired
mobile object identification information via the com-
munication interface.
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